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(54) CONTROLLER FOR FOUR WHEEL DRIVE VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a controller for 
a four wheel drive vehicle driving front and rear wheels 
with an appropriate driving force distribution ratio 
coping even with changes of a vehicular state, a driven 
state of the vehicle, or a road condition for providing a 
target driving force. 

SOLUTION: In this controller for a four wheel drive 
vehicle, to output the target driving force FT (target 
driving torque TT) to a front wheel side and a rear 
wheel side determined from, for example, a relationship 
stored in advance shown in figure 13 on the basis of an 
actual operated degree of an output operating means by 
a driver, namely, an accelerator opening 9A and a 
vehicle speed V, a front wheel driving force and a rear 
wheel driving force are controlled on the basis of the 
vehicular state (a rear wheel load share ratio of figure 
15 and paragraph 0107), the driven state of the vehicle 
(a front and rear wheels rotational speed difference of 
figure 1 1 and paragraph 009, a fore and aft G sensor of 
figure 23 and paragraphs 0137 and 0138), and the road condition (a road surface and a road 
gradient of figure 23 and paragraphs 0138 and 0139). By this, to provide the target driving force 
FT required by the driver, a four wheel drive appropriately reflecting the vehicular state, the 
driven state of the vehicle, and the road condition is possible. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the control unit of the four-wheel drive car which enabled the drive of either a 
front wheel or a rear wheel by the 1st prime mover, and enabled the drive of another side by 
the 2nd prime mover The control unit of the four-wheel drive car characterized by controlling 
the front-wheel drive force and rear wheel driving force for asking for target driving force based 
on actuation extent and the vehicle speed of an output actuation means by the operator, and 
making this target driving force output from a front-wheel and rear wheel side based on a car 
condition or the operational status of the car. 

[Claim 2] Said 1st prime mover is the control unit of the four-wheel drive car of claim 1 which 
is the compound prime mover which consists of two or more sources of power. 
[Claim 3] Said 1st prime mover is the control unit of the four-wheel drive car of claim 1 which 
is the compound prime mover which changes from the source of power where formats differ to 
mutual [ two or more ]. 

[Claim 4] Said 2nd prime mover is the control unit of the four-wheel drive car of claim 1 which 
is what consists of at least one motor thru/or either of 3. 

[Claim 5] Said 2nd prime mover is the control unit of the four-wheel drive car of claim 4 which 
is what drives the rear wheel of a four-wheel drive car. 

[Claim 6] Claim 1 which is what changes the driving force allocation between said order rings 
based on target driving force thru/or the control unit of one four-wheel drive car of 5. 
[Claim 7] Said car condition is the control unit of the four-wheel drive car of claim 6 which is in 
the start condition of a car and is what changes the driving force allocation between order rings 
based on target driving force at the time of start of this car. 

[Claim 8] Said car condition is the control unit of the four-wheel drive car of claim 1 which is in 
the start condition of a car and is what is changed so that the partition ratio of the wheel for 
which the driving force allocation ratio of an order ring is driven [ rather than the time of target 
driving force being beyond a predetermined value ] by the prime mover of the thermally more 
disadvantageous one of said 1st prime mover and the 2nd prime mover at the time under of a * 
predetermined value at the time of start of this car may be made small thru/or either of 5. 
[Claim 9] It is the control unit of the four-wheel drive car of claim 5 which said car condition is 
in the start condition of a car, and is what is changed so that the partition ratio by the side of 
the wheel for which the driving force allocation ratio of an order ring is driven by the 2nd prime 
mover at the time under of a predetermined value rather than the time of target driving force 
being beyond a predetermined value at the time of start of this car may be made small. 
[Claim 10] Said predetermined value is the control unit of the four-wheel drive car of claims 8 
or 9 determined from the maximum driving force which does not result in a slip on a 
predetermined low coefficient-of-friction road surface. 

[Claim 1 1] It is the control unit of the four-wheel drive car characterized by to consider as the 
four flower drive which drives a front wheel and a rear wheel in the control unit of the four- 
wheel drive car which enabled the drive of either a front wheel or a rear wheel by the 1 st prime 
mover, and enabled the drive of another side by the 2nd prime mover when the operational 
status of a car is in the condition of the start condition, an acceleration condition, or the low 




coefficient-of-friction road surface run states, and to consider as the two flower drive which 

drives either a front wheel or a rear wheel when it is not any , either 

[Claim 1 2] It is the control unit of the four-wheel drive car of claim 1 1 which is what is 

considered as a four-flower drive when it is [ light load / of a car ] under transit. 

[Claim 13] Said 1st prime mover and 2nd prime mover are the control unit of the four-wheel 

drive car of claims 11 or 12 which are things including a motor. 

[Claim 14] Said 1st prime mover is the control unit of the four-wheel drive car of claim 13 
which is a thing containing an engine. 

[Claim 15] The control unit of the four-wheel drive car of claims 13 or 14 which are what a 
wheel may drive only with the motor included in said 1st prime mover or 2nd prime mover at the 
time of start of a car. 

[Claim 1 6] At the time of braking of a car, or coasting transit, it is the control unit of the four- 
wheel drive car of claim 13 which is what performs regenerative control which used said motor 
as a generator thru/or either of 1 5. 

[Claim 17] Said 1st prime mover or 2nd prime mover is the control unit of the four-wheel drive 
car of claims 11 or 12 which are things including the source of power in which regenerative 
control is possible. 

[Claim 1 8] Said 1 st prime mover is the control unit of the four-wheel drive car of claim 1 7 
which is a thing containing an engine. 

[Claim 19] The control unit of the four-wheel drive car of claims 17 or 18 which are what a 
wheel may drive only with the motor which is included in said 1st prime mover or 2nd prime 
mover, and in which energy regeneration is possible at the time of start of a car. 
[Claim 20] It is the control unit of the four-wheel drive car of claim 1 7 which is what performs 
regenerative control using the motor in which said energy regeneration is possible thru/or either 
of 19 at the time of braking of a car, or coasting transit. 

[Claim 21] It is the control unit of the four-wheel drive car of claim 18 which is what the 1st 
prime mover drives a wheel only with an engine, or drives a wheel by the engine and the source 
of power in which energy regeneration is possible at the time of the load more than 
predetermined thru/or either of 20. 

[Claim 22] It is the control unit of the four-wheel drive car of claim 14 which is what the 1st 
prime mover drives a wheel only with an engine, or drives a wheel with an engine and a motor at 
the time of the load more than predetermined thru/or either of 16. 

[Claim 23] The control unit of the four-wheel drive car characterized by controlling the driving 
force which should ask for target driving force based on actuation extent and the vehicle speed 
of an output actuation means of an operator, and should be outputted from a front-wheel and 
rear wheel side based on the target driving force in the control unit of the four-wheel drive car 
which enabled the drive of a front wheel and a rear wheel by the prime mover based on a car 
condition. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the control unit of a four-wheel drive car, by changing the driving 
force allocation ratio of an order ring according to target driving force at the time of car start 
especially, this invention reduces the drive of a rear wheel drive motor as much as possible, and 
controls a temperature rise. 
[0002] 

[Description of the Prior Art] In the four—flower drive car which drives a front wheel with the 
engine which functions as the 1st prime mover, and drives a rear wheel with the motor which 
functions as the 2nd prime mover, the control unit which increases the output torque of a 
motor to an engine output torque is known according to accelerator opening. For example, the 
four-wheel drive car with a motor indicated by JP,63-188528,A is it. 
[0003] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional four-flower 
drive car, based on an accelerator pedal and the vehicle speed, the output of the motor is 
controlled to heighten the output of a motor, so that accelerator opening is large. However, in 
the four-flower drive transit which controls the output of the motor which drives the engine 
which drives a front wheel, and a rear wheel according to operational status, there was still 
room of amelioration. For example, if it faces making the target driving force aiming at an 
operators demand driving force output from a front wheel and a rear wheel and a car condition, 
the operational status of a car, or a road condition changes, it will become the driving force 
allocation ratio which is not suitable, and will become inadequate four-flower drive transit. 
[0004] The place which succeeded in this invention against the background of the above 
situation, and is made into the purpose is to offer the control unit of the four-wheel drive car 
with which an order ring is driven by the suitable driving force allocation ratio corresponding to 
it, and target driving force is obtained, even if a car condition, the operational status of a car, or 
a road condition changes. 
[0005] 

[The 1st means for solving a technical problem] The place made into the summary of this 
invention for attaining this purpose In the control unit of the four-wheel drive car which enabled 
the drive of either a front wheel or a rear wheel by the 1st prime mover, and enabled the drive 
of another side by the 2nd prime mover It asks for target driving force based on actuation 
extent and the vehicle speed of an output actuation means by the operator, and is in controlling 
the front-wheel drive force and rear wheel driving force for making the target driving force 
output from a front-wheel and rear wheel side based on a car condition, the operational status 
of the car, or a road condition. 
[0006] 

[The 1st effect of the invention] If it does in this way, in order to make the target driving force 
called for based on actuation extent and the vehicle speed of an output actuation means by the 
operator output from a front-wheel and rear wheel side Since the front-wheel drive force and 
rear wheel driving force are controlled based on a car condition, the operational status of a car, 



or a road condition, in order to obtain the driving force which the operator is demanding, the 
four-flower drive of the driving force allocation ratio reflected appropriately of a car condition, 
the operational status of a car, or a road condition is attained. 
[0007] 

[Other modes of the 1 st invention] Here, suitably, the above-mentioned target driving force is 
computed based on actual accelerator opening and the actual vehicle speed from the relation 
memorized beforehand, and the driving force outputted from an order ring based on the load 
assignment ratio (car condition) of an order ring, an order ring rotational-speed difference, order 
acceleration (operational status), road surface coefficient of friction, and road surface 
inclination (road condition), respectively is controlled. 

[0008] Moreover, said 1st prime mover is a compound prime mover which consists of two or 
more sources of power, and the source of power where formats differ in mutual [ still more 
detailed / two or more ] suitably. If it does in this way, since a compound prime mover may be 
operated in the field where the effectiveness is high to at least one of the sources of power 
which constitute it, fuel consumption will be raised. 

[0009] Moreover, said 2nd prime mover consists of the motor generator equipped with one 
piece, or two motors or generation-of-electrical-energy functions or more suitably. This 2nd 
prime mover drives the front wheel of a four-wheel drive car, and the rear wheel of the rear 
wheels suitably. 

[0010] Moreover, the control unit of said four-wheel drive car changes the driving force 
allocation between order rings suitably based on target driving force. For example, if target 
driving force turns around a predetermined value the bottom, it will change. In the case of low 
target driving force without fear of a slip, if it does in this way, for example, rear wheel driving 
force will be made small, and will be suitably prevented in unnecessary power consumption, an 
unnecessary temperature rise, etc. of a motor for rear drives. 

[001 1] Moreover, suitably, said car condition is in the start condition of a car, and changes the 
driving force allocation between order rings based on target driving force at the time of start of 
the car. If it does in this way, the driving force allocation between the order rings at the time of 
start of a four-wheel drive car will be appropriately changed based on target driving force. 
[0012] Moreover, suitably, said car condition is in the start condition of a car, and it is changed 
so that the driving force allocation ratio of an order ring may make the partition ratio of a wheel 
which drives by the prime mover of the thermally more disadvantageous one of said 1st prime 
mover and the 2nd prime mover at the time under of a predetermined value smaller than the 
time of target driving force being beyond a predetermined value at the time of start of the car. 
If it does in this way, since the thermal load of the thermally more disadvantageous one of the 
1st prime mover and the 2nd prime mover will be mitigated, continuation of a four-flower drive 
becomes much more possible. 

[0013] Moreover, suitably, said car condition is in the start condition of a car, and at the time of 
start of the car, it is changed so that the driving force allocation ratio of an order ring may 
make smaller than the time of target driving force being beyond a predetermined value the 
partition ratio by the side of the wheel which drives by the 2nd prime mover at the time under 
of a predetermined value. If it does in this way, since driving force outputted from the 2nd prime 
mover will be made small, the temperature rise of the 2nd prime mover is controlled and the use 
range is expanded. 

[0014] Moreover, the predetermined value for changing said driving force allocation ratio is 
suitably determined on a predetermined low coefficient-of-friction road surface from the 
maximum driving force with which a driving wheel does not result in a slip. If it does in this way, 
a driving force allocation ratio will be changed into target driving force within the limits below 
the predetermined value to which a driving wheel does not result in a slip, the output of the 2nd 
prime mover, i.e., the motor for rear drives, will be made small, and the overheating will be 
prevented suitably. 
[0015] 

[The 2nd means for solving a technical problem] The place made into the summary of the 2nd 



invention for attaining the above-mentioned purpose In the control unit of the four-wheel drive 
car which enabled the drive of either a front wheel or a rear wheel by the 1st prime mover, and 
enabled the drive of another side by the 2nd prime mover It is in considering as the four-flower 
drive which drives a front wheel and a rear wheel, when the operational status of a car is in the 
condition of the start condition, an acceleration condition, or the low coefficient-of-friction road 
surface run states, and considering as the two-flower drive which drives either a front wheel or 
a rear wheel when it is not any, either. 
[0016] 

[The 2nd effect of the invention] Since it will consider as the four-flower drive which drives a 
front wheel and a rear wheel when it is in the condition of the start condition, an acceleration 
condition, or the low coefficient-of-friction road surface run states if it does in this way, an 
unnecessary four-flower drive is avoided according to operational status, and overheating of the 
2nd prime mover operated in order to consider as a four-flower drive is prevented suitably. 
[0017] 

[Other modes of the 2nd invention] Here, suitably, during light load transit of a car, i.e., 
moderation transit, the control device of said four-wheel drive car is considered as a four- 
flower drive, when it is [ non-accelerating without brakes operation ] under transit. If it does in 
this way, it will be switched to a four-flower drive at the time of light load transit. 
[0018] Moreover, the 1st prime mover contains an engine suitably including the source of 
power, i.e., the motor, (motor generator) in which the regenerative control of said 1st prime 
mover and 2nd prime mover is possible. If it does in this way, driving force may be generated 
from a motor so that an engine may be operated in an efficient field. 
[0019] Moreover, at the time of start of a car, a wheel may drive suitably only the motor 
included in said 1st prime mover or 2nd prime mover only with the motor in which energy 
regeneration is possible. If it does in this way, since an engine will be started by the non- 
operating state, the fuel consumption of a car is improved. 

[0020] Moreover, regenerative control which used said motor as a generator is suitably 
performed at the time of braking of a car, or coasting transit. If it does in this way, the rate of 
energy regeneration will improve and the fuel consumption of a car will be improved. 
[0021] Moreover, suitably, at the time of the load more than predetermined, the 1st prime 
mover drives a wheel only with an engine, or drives a wheel with the source of power or motor 
in which an engine and energy regeneration are possible. If it does in this way, sufficient driving 
force will be secured in a four-wheel drive car. 
[0022] 

[The 3rd means for solving a technical problem] In the control unit of the four-wheel drive car 
which enabled the drive of a front wheel and a rear wheel by the prime mover, the place made 
into the summary of the 3rd invention for attaining the above-mentioned purpose asks for 
target driving force based on actuation extent and the vehicle speed of an output actuation 
means of an operator, and is to control the driving force which should be outputted from a 
front-wheel and rear wheel side based on the target driving force based on a car condition. 
[0023] 

[The 3rd effect of the invention] Since the front-wheel drive force and rear wheel driving force 
are controlled based on a car condition in order to make the target driving force called for 
based on actuation extent and the vehicle speed of an output actuation means by the operator 
output from a front-wheel and rear wheel side, if it does in this way, in order to obtain the 
driving force which the operator is demanding, the four-flower drive of a car condition reflected 
appropriately is attained. 
[0024] 

[Other modes of the 3rd invention] Here, while a front wheel and a rear wheel are connected 
with a common prime mover in actuation, the driving force allocation ratio to the front wheel 
and rear wheel of driving force which were outputted from the prime mover is changed with a 
driving force allocation clutch. If it does in this way, it will become unnecessary to form a prime 
mover in two or more places. 



[0025] Moreover, the 1st prime mover by which the place made into the summary of other 
invention drives either a front wheel or a rear wheel, It is the control unit of a ring drive car in 
order to make into the inside of the target slip ratio field of one wheel slip ratio of the 2nd prime 
mover which drives the wheel of another side, and the wheel of one of these, before and after 
having the traction control means which reduces the driving force of one wheel, (a) So that the 
real slip condition between order rings may be in the target slip condition between order rings A 
torque allocation feedback control means to control torque allocation of a front wheel and a 
rear wheel, and (b) It is under [ non-performing / activation of the traction control by said 
traction control means, and ] setting. It is in including a feedback control actuation modification 
means to change the feedback control actuation by said torque allocation feedback control 
means. Since feedback control of the torque allocation of a front wheel and a rear wheel will be 
carried out so that the real slip condition between order rings may be in the target slip 
condition between order rings with a torque allocation feedback control means if it does in this 
way, in an order ring drive car order ring, it considers as suitable torque allocation. Moreover, in 
between under activation of traction control with a feedback control actuation modification 
means, and un-performing, even if the driving force is controlled in order to make small a slip of 
the wheel driven by the 1st prime mover by activation of traction control since the feedback 
control actuation by said torque allocation feedback control means is changed, the amount of 
control operation to the 2nd prime mover is secured, and the power engine performance of a 
car is obtained. 

[0026] Moreover, the 2nd prime-mover actuation control means which operates the 2nd prime 
mover suitably based on the torque allocation outputted from the above-mentioned torque 
allocation feedback control means is established. If it does in this way, torque allocation of the 
car for making actual slip ratio into target slip ratio will be attained by operating the 2nd prime 
mover. 

[0027] Moreover, suitably, the above-mentioned feedback control actuation modification means 
is changed [ be / it / under / activation / of said traction control / setting ] so that the rate of 
a torque assignment of the wheel of the control-objectives value for computing the system 
deviation value or this system deviation value of the feedback control by said torque allocation 
feedback control means and another side which actually drives at least one side of a value by 
the 2nd prime mover may be raised. If it does in this way, since it is changed so that the rate of 
a torque assignment of the wheel of the control-objectives value for computing the system 
deviation value or its system deviation value of a torque allocation feedback control means and 
another side which at least one side of a value actually drives by the 2nd prime mover may be 
raised, the amount of control operation to the 2nd prime mover will be secured, and the power 
engine performance of a car will be obtained [ be / it / under / activation / of the traction 
control by the traction control means / also setting ]. 

[0028] Moreover, suitably, during activation of said traction control, the above-mentioned 
feedback control actuation modification means is changed so that the rate of a torque 
assignment of the wheel of another side which drives the feedback gain of the feedback control 
type used by said torque allocation feedback control means by the 2nd prime mover may be 
raised. Since the feedback gain target of a torque allocation feedback control means will be 
changed so that the rate of a torque assignment of the wheel of another side driven by the 2nd 
prime mover may be raised if it does in this way, the amount of control operation to the 2nd 
prime mover is secured, and the power engine performance of a car is obtained [ be / it / 
under / activation / of the traction control by the traction control means / also setting ]. 
[0029] Moreover, suitably, during activation of said traction control, the above-mentioned 
feedback control actuation modification means is changed so that the rate of a torque 
assignment of the wheel of another side which drives the control output value acquired from 
the feedback control type used by said torque allocation feedback control means by the 2nd 
prime mover may be raised. Since the control output value acquired from the feedback control 
type will be changed so that the rate of a torque assignment of the wheel of another side driven 
by the 2nd prime mover may be raised if it does in this way, the amount of control operation to 



the 2nd prime mover is secured, and the power engine performance of a car is obtained [ be / 
it / under / activation / of the traction control by the traction control means / also setting ]. 
[0030] Moreover, the above-mentioned traction control reduces the output of the 1 st prime 
mover, and/or the driving force of one car suitably at the time of start of a low mu way like for 
example, a hardened snow way or a freezing way. If it does in this way, actuation of the 
feedback control by said torque allocation feedback control means will be changed [ be / it / 
under / traction control / by which the output of the 1st prime mover and/or the damping force 
of one wheel are controlled / setting ]. 

[0031] Moreover, the place made into the summary of other invention is a ring drive car before 
and after having the 1st motor for driving a front wheel, and the 2nd motor for driving a rear 
wheel, and is to make the interrelation of those thermal ratings into a specific condition in said 
1st motor and said 2nd motor. If it does in this way, since the interrelation of the thermal rating 
of the 1st motor and the 2nd motor will be made into a specific condition, the order ring drive 
car could have the driving force balance taken into consideration, and transit stability can be 
held. 

[0032] Suitably, the thermal rating of the 1st motor of the above is made higher than the 
thermal rating of said 2nd motor. If it does in this way, since the thermal rating of the 2nd motor 
which drives a rear wheel is lower than the thermal rating of the 1st motor which drives a front 
wheel, the output of the 2nd motor by the side of a rear wheel is restricted previously, but since 
it is a rear wheel, there is an advantage on which the stability of a car is held comparatively. 
[0033] Moreover, the place made into the summary of other invention is the control unit of a 
ring drive car before and after having the 1st motor for driving a front wheel, and the 2nd motor 
for driving a rear wheel, and is to have a 1st motor actuation increase means to increase 
actuation of said 1st motor at the time of an actuation limit of the 2nd motor. The total driving 
force or the regenerative-braking force of a car is secured maintaining the stability of a car 
comparatively, since actuation of the 1 st motor which drives a front wheel at the time of an 
actuation limit of the 2nd motor for driving a rear wheel will be increased, if it does in this way. 
For example, while the stability of a car is held by increasing the output of the 1st motor so 
that total driving force of a car may not be changed at the time of the load limitation of the 2nd 
motor, and increasing the regeneration of the 1st motor so that the total regenerative-braking 
force of a car may not be changed at the time of a regeneration limit of the 2nd motor, the total 
driving force or the regenerative-braking force of a car is secured. 

[0034] Suitably, the thermal rating of said 1st motor is made higher than the thermal rating of 
said 2nd motor. If it does in this way, since the thermal rating of the 2nd motor which drives a 
rear wheel is lower than the thermal rating of the 1st motor which drives a front wheel, the 
output of the 2nd motor by the side of a rear wheel is restricted previously, but since it is a 
rear wheel, there is an advantage on which the stability of a car is held comparatively. 
[0035] Moreover, the place made into the summary of other invention is the control unit of a 
ring drive car before and after having the 1st motor for driving a front wheel, and the 2nd motor 
for driving a rear wheel, and it sets at the time of an actuation limit of the 1st motor of the 
above. In order to consider as the target partition ratio which was able to define beforehand the 
partition ratio of the driving force of an order ring, or damping force, it is in having a 2nd motor- 
output reduction means to reduce actuation of said 2nd motor. If it does in this way, since it will 
consider as the target partition ratio as which the driving force partition ratio or damping force 
partition ratio of an order ring was beforehand determined by reducing actuation of the 2nd 
motor which drives a rear wheel at the time of an actuation limit of the 1st motor for driving a 
front wheel, the stability of a car is secured. For example, the output of the 2nd motor is 
reduced so that may be maintained at the time of the load limitation of the 1st motor, or so that 
a rear wheel torque assignment ratio may consist of it a front-wheel drive side (FF side). 
Moreover, the total driving force or the regenerative-braking force of a car is secured, the 
stability of a car being held by reducing the regeneration of the 2nd motor similarly at the time 
of a regeneration limit of the 1 st motor. 

[0036] Suitably, the thermal rating of said 1st motor is made higher than the thermal rating of 



said 2nd motor. If it does in this way, since the thermal rating of the 2nd motor which drives a 
rear wheel is lower than the thermal rating of the 1st motor which drives a front wheel, the 
output of the 2nd motor by the side of a rear wheel is restricted previously, but since it is a 
rear wheel, there is an advantage on which the stability of a car is held comparatively. 
[0037] Moreover, in the drive control unit of the car which gives driving force to a driving wheel 
corresponding to a road grade at the time of start, the place made into the summary of other 
invention is to set up the driving force so that the retreat vehicle speed may become below the 
larger predetermined vehicle speed than zero, when giving driving force corresponding to a road 
grade, thus, since it is set up so that the retreat vehicle speed may become below the larger 
predetermined vehicle speed than zero, the driving force, i.e., the prime mover, of a car, and will 
be slightly retreated below with the predetermined vehicle speed before treading in of an 
accelerator pedal on the occasion of ramp start of a car when giving driving force corresponding 
to a road grade at the time of start of a car if it carries out, while ** is controlled for the 
bottom of the shearing of a car, an operator can know a road grade correctly — **. For this 
reason, an operator can break in according to ramp inclination on the occasion of start of a car. 

[0038] Moreover, the place made into the summary of other invention is in the drive control 
device of the car which gives driving force to a driving wheel corresponding to a road grade at 
the time of start to stop grant of the driving force corresponding to a road grade during a stop, 
when the non-operating duration of a brake pedal is longer than a predetermined value. If it 
does in this way, since ** is permitted, in the condition that there is no advance intention from 
grant of the driving force corresponding to a road grade being stopped during a stop of a car 
when the non-operating duration of a brake pedal is longer than a predetermined value, the 
bottom of a shearing can tell an operator about extent of a road grade. 

[0039] Moreover, in the drive control unit of the car which gives driving force to a driving wheel 
corresponding to a road grade at the time of start, in the place made into the summary of other 
invention, grant of the driving force corresponding to a road grade raises driving force promptly 
at the time of activation initiation, and it is to decrease driving force gently at the time of the 
termination of grant of the driving force corresponding to a road grade, or termination. If it does 
in this way, when giving driving force to a driving wheel corresponding to a road grade at the 
time of start, driving force is raised promptly, and since driving force is gently decreased at the 
time of the termination of grant of the driving force corresponding to a road grade, while control 
of ** is promptly performed for the bottom of the shearing in the time of climb way start, grant 
of driving force will be stopped without sense of incongruity. 

[0040] Moreover, it sets to the control unit of the four-wheel drive car which the place made 
into the summary of other invention enabled the drive of either a front wheel or a rear wheel by 
the 1 st prime mover, and enabled the drive of another side by the 2nd prime mover. It asks for 
target driving force based on actuation extent and the vehicle speed of an output actuation 
means of an operator, and is in having controlled the driving force which should be outputted 
from a front-wheel and rear wheel side based on the target driving force based on the road 
grade at the time of car start. If it does in this way, target driving force is called for based on 
actuation extent and the vehicle speed of an output actuation means of an operator, and since 
the driving force which should be outputted from a front-wheel and rear wheel side based on 
the target driving force is controlled based on a road grade at the time of car start, the target 
driving force suitable for a demand of an operator will be called for appropriately, and it will 
become driving-force allocation of a ring before and after suiting it at the time of inclination 
start transit. 

[0041] Suitably, the drive control unit of the car of the above-mentioned invention sets up the 
driving force of a car corresponding to a road grade so that the retreat vehicle speed may 
become within the limits of a predetermined road grade below the predetermined vehicle speed. 
Since it will no longer be increased more than it by the driving force of the car set up so that 
the retreat vehicle speed may become below the predetermined vehicle speed when a road 
grade exceeds a predetermined road grade if it does in this way, an operator can know a road 



grade much more correctly. 

[0042] Moreover, said predetermined vehicle speed is several km suitably. For example, it is the 
vehicle speed of 1 thru/or 3 km/h. If it does in this way, the bottom of the shearing of a climb 
way will be controlled by the value with suitable **. 

[0043] Moreover, suitably, in each above-mentioned invention, when it is beyond the 
predetermined value whose demand driving force which an operator demands is not zero, grant 
of the driving force corresponding to a road grade is stopped. If it does in this way, when 
demand driving force will be within the limits from zero to a predetermined value, the driving 
force which becomes large corresponding to a road grade becoming large is given, and retreat 
(slipping down) of a car is prevented suitably. 
[0044] 

[The gestalt of suitable implementation of invention] Hereafter, the example of this invention is 
explained to a detail, referring to a drawing. 

[0045] Drawin g 1 is a main point Fig. explaining the configuration of the transmission of the 
four-flower drive car, i.e., an order ring drive car, with which the drive control unit of one 
example of this invention was applied. An order [ this ] ring drive car is a car of the format of 
driving a front-wheel system, the 1st driving gear 10, i.e., main driving gear, equipped with the 
1st prime mover, and driving a rear wheel system, the 2nd driving gear 12, i.e., a subdriving gear, 
equipped with the 2nd prime mover. 

[0046] The above-mentioned main driving gear 10 equips this alignment with the engine 14 
which is the internal combustion engine operated by burning air and the gaseous mixture of a 
fuel, the motor generator (henceforth MG) 16 which functions alternatively as an electric motor 
and a generator, the epicyclic gear drive 1 8 of a double pinion mold, and the nonstep variable 
speed gear 20 to which a change gear ratio is changed continuously. The above-mentioned 
engine 14 functions as the 1st prime mover, i.e., a main prime mover, and is functioning as a 
prime mover whose MG16 is also the driving source of a car. The above-mentioned engine 14 is 
equipped with the throttle actuator 21 which drives the throttle valve in order to change 
opening thetaTH of the throttle valve which controls the inhalation air content of the inhalation- 
of-air piping. 

[0047] The above-mentioned epicyclic gear drive 18 is a synthetic partition system which 
compounds the force mechanically or is distributed. The sun gear 24 connected with three 
rotation elements 14 prepared independently in the circumference of a common axial center 
pivotable, i.e., the above-mentioned engine, through the damper gear 22, The carrier 28 with 
which it connected with the input shaft 26 of a nonstep variable speed gear 20 through the 1st 
clutch C1, and the output shaft of the above MG 16 was connected, It has the ring wheel 32 
which is connected with the input shaft 26 of a nonstep variable speed gear 20 through the 2nd 
clutch C2, and is connected with the nonrotation member 30, for example, housing, through a 
brake B1 . The above-mentioned carrier 28 is supporting one pair of pinions (epicyclic gear) 34 
and 36 which gear to a sun gear 24 and a ring wheel 32, interlocking, and mutual possible 
[ those rotation ]. The 1st clutch C1 of the above, the 2nd clutch C2, and a brake B1 are 
hydraulic friction engagement equipment which it is made to be engaged by pressing the file 
plate of two or more sheets which each piled up by the actuator, or is released by the press 
discharge. 

[0048] MG16 connected with the above-mentioned epicyclic gear drive 18 and its carrier 28 
constitutes the electric torque converter ( ETC) equipment which is make to increase the 
rotational frequency of a ring wheel 32 smoothly, and enables smooth start acceleration of a 
car, when generate by the carrier 28 so that the reaction force which is control the amount of 
generations of electrical energy of MG16 in the operating state of an engine 14, i.e., the rotation 
condition of a sun gear 24, i.e., the rotation driving torque of MG16, may become large serially, 
this time — gear ratio rho (number of teeth of the number of teeth / ring wheel 32 of a sun 
gear 24) of an epicyclic gear drive 18 — for example, if 0.5 which is a general value, since the 
torque of an engine 14 will be amplified by 1/rho twice, for example, twice, and will be 
transmitted to a nonstep variable speed gear 20 from torque =1/rho: [ of the torque:carrier 28 ] 



of the torque:sun gear 24 of a ring wheel 32 (1-rho) / relation of rho:1, it is called torque- 
amplification mode. 

[0049] Moreover, the above-mentioned nonstep variable speed gear 20 is equipped with the 
endless annular transmission belt 44 almost wound around the adjustable pulleys 40 and 42 
whose effective diameters prepared in the input shaft 26 and the output shaft 38, respectively 
are one adjustable pair, and these one pairs of adjustable pulleys 40 and 42. The fixed body of 
revolution 46 and 48 by which these one pairs of adjustable pulleys 40 and 42 were fixed to the 
input shaft 26 and the output shaft 38, respectively. An input shaft 26 and an output shaft 38 
are received so that a V groove may be formed between the fixed body of revolution 46 and 48. 
with the attachment **** movable body of revolution 50 and 52 to relative rotation impossible 
at the circumference of movable in the direction of an axial center, and an axial center It has 
one pair of oil hydraulic cylinders 54 and 56 which change a change gear ratio gamma (= input- 
shaft rotational speed / output-shaft rotational speed) by giving a thrust to these movable body 
of revolution 50 and 52, and changing, the diameter of charge, i.e., the effective diameter, of the 
adjustable pulleys 40 and 42. 

[0050] The torque outputted from the output shaft 38 of the above-mentioned nonstep variable 
speed gear 20 is transmitted to one pair of front wheels 66 and 68 through a reduction gear 58, 
a differential gear mechanism 60, and one pair of axles 62 and 64. In addition, in this example, 
the power steering system which changes the rudder angle of front wheels 66 and 68 is omitted. 

[0051] The torque which said subdriving gear 12 was equipped with the rear motor generator 
(henceforth RMG) 70 which functions as the 2nd prime mover, i.e., a subprime mover, and was 
outputted from the RMG70 is transmitted to one pair of rear wheels 80 and 82 through a 
reduction gear 72, a differential gear mechanism 74, and one pair of axles 76 and 78. 
[0052] Draw ing 2 is drawing showing briefly the configuration of the oil pressure control circuit 
for switching the epicyclic gear drive 18 of said main driving gear 10 to various operating modes. 
The manual valve 92 mechanically connected with the shift lever 90 operated by the operator in 
each range location of P, R, N, D, and B Actuation of a shift lever 90 is answered using a shuttle 
valve 93. Former ** outputted from the oil pump which is not illustrated to the 1st pressure 
regulating valve 94 which regulates the pressure of the engagement pressure of the 1st clutch 
C1 in D range, B range, and R range is supplied. Former ** is supplied to the 2nd pressure 
regulating valve 95 which regulates the pressure of the engagement pressure of a clutch C2 in 
D range and B range, and former ** is supplied to the 3rd pressure regulating valve 96 which 
regulates the pressure of the engagement pressure of a brake B1 in N range, P range, and R 
range, the electromagnetism which is the cross valve by which the 2nd pressure regulating 
valve 95 of the above and the 3rd pressure regulating valve 96 control the engagement pressure 
of the 2nd clutch C2 and a brake B1 according to the output signal from the linear SOREIDO 
valve 97 driven with the hybrid control unit 104, and the duty drive of the 1st pressure 
regulating valve 94 is carried out with the hybrid control unit 104 — according to the output 
signal from the closing motion valve 98, the engagement pressure of the 1st clutch C1 is 
controlled. 

[0053] Drawin g 3 is drawing explaining the configuration of the control unit formed in this 
example order ring drive car. An engine control system 100. the gear change control device 102, 
the hybrid control device 104, the accumulation-of-electricity control device 106, and a brake 
operating unit 108 are the so-called microcomputers equipped with CPU, RAM, ROM, and the 
input/ output interface, and CPU processes an input signal according to the program beforehand 
memorized by ROM, using the temporary storage function of RAM, and performs various 
control. Moreover, it connects mutually possible [ a communication link ], and the above- 
mentioned control unit will be suitably transmitted to the predetermined control unit from other 
control units, if a required signal is required from a predetermined control unit. 
[0054] An engine control system 100 performs engine control of an engine 14. For example, the 
fuel injection valve which is not illustrated for fuel-oil-consumption control is controlled, the 
ignitor which is not illustrated for ignition timing control is controlled, and in order to reduce the 



output of an engine 14 temporarily so that the front wheels 66 and 68 under slip may grip a road 
surface, the throttle actuator 21 is controlled by traction control. 

[0055] The above-mentioned gear change control device 102 from the relation beforehand set 
up so that the tension of the transmission belt 44 of a nonstep variable speed gear 20 might 
serve as need and sufficient value While controlling the pressure regulating valve which 
regulates the pressure of belt tension ** based on the output torque of the actual change gear 
ratio gamma, the transfer torque 14, i.e., an engine, and MG16 and making tension of the 
transmission belt 44 into the optimal value From the relation beforehand remembered that an 
engine 14 operates along with the rate curve of the minimum fuel consumption, or an optimum 
curve It is based on thetaTH or the accelerator pedal control input ACC whenever [ throttle 
valve-opening / which is expressed as the actual vehicle speed V and an engine load theta, for 
example, throttle opening, ], and is target change-gear-ratio gammam. It determines. The 
change gear ratio gamma of a nonstep variable speed gear 20 is controlled so that the actual 
change gear ratio gamma is in agreement with the target change-gear-ratio gammam. 
[0056] Moreover, the above-mentioned engine control system 1 00 and the gear change control 
device 102 change the change gear ratio gamma of a nonstep variable speed gear 20 while 
controlling the above-mentioned throttle actuator 21 and fuel oil consumption so that it moves 
along with the best fuel consumption operation line shown in drawin g 4 , the working point, i.e., 
the operating point, of an engine 14, for example. Moreover, it responds to a command from the 
hybrid control device 104, and is output-torque TE of the above-mentioned engine 14. Or in 
order to change an engine speed NE, the above-mentioned throttle actuator 21 and a change 
gear ratio gamma are changed, and the operating point of an engine 14 is moved. 
[0057] The MG control unit 1 16 for the above-mentioned hybrid control unit 104 to control the 
inverter 1 14 which controls the generation-of-electrical-energy current outputted to 
accumulation-of-electricity equipment 1 12 from the drive current supplied to MG16 from the 
accumulation-of-electricity equipment 1 12 which consists of a cell etc., or its MG16, The RMG 
control unit 120 for controlling the inverter 1 18 which controls the generation-of-electrical- 
energy current outputted to accumulation-of-electricity equipment 112 is included from the 
drive current supplied to RMG70 from accumulation-of-electricity equipment 112, or its RMG70. 
The actuated valve position PSH, throttle (accelerator) opening theta (the control input ACC of 
an accelerator pedal 122) of a shift lever 90 While performing any one selection from from 
among two or more operation modes shown in drawing 5 based on the amount SOC of 
accumulation of electricity of the vehicle speed V and accumulation-of-electricity equipment 
1 12 The throttle opening theta and control input BF of a brake pedal 124 It is based. The torque 
regenerative-braking mode in which damping force is generated by torque required for a 
generation of electrical energy of MG16 or RMG70, or the engine brake mode in which damping 
force is generated by the rotational resistance torque of an engine 14 is chosen. 
[0058] When a shift lever 90 is operated to B range or D range, to start or fixed-speed transit 
of comparatively a low load, a car drives by MG16 chiefly by choosing motor transit mode, and 
being made for the 1st clutch C1 to be engaged, and releasing both the 2nd clutch C2 and the 
brake B1. In addition, when the amount SOC of accumulation of electricity of accumulation-of- 
electricity equipment 1 1 2 was [ that it was less than the lower limit set up beforehand ] 
insufficient in this motor transit mode, or when starting an engine 14 since driving force is 
needed further, it is switched to below-mentioned ETC mode or direct connection mode, and 
MG16 or RMG70 drives, maintaining the transit till then, and accumulation-of-electricity 
equipment 1 12 is charged by that MG16 or RMG70. 

[0059] Moreover, to inside load transit or heavy load transit, direct connection mode is chosen 
comparatively. An epicyclic gear drive 18 is rotated in one by being made for both the 1st 
clutch C1 and the 2nd clutch C2 to be engaged, and releasing a brake B1. chiefly — an engine 
14 — or charge of accumulation-of-electricity equipment 1 12 is performed by MG16 at the 
same time a car drives by the engine 14 and MG16 or a car drives with an engine 14 chiefly. In 
this direct connection mode Since the engine speed NMG (rpm) of a sun gear 24, i.e., an engine 
speed NE (rpm) and the engine speed of the carrier member 28, i.e., the engine speed of MG16, 



and the engine speed NIN (rpm) of a ring wheel 32, i.e., the rotational speed of the input shaft 
26 of a nonstep variable speed gear 20, are the same values It is shown, for example to a 
dashed line by the collinear Fig. of drawin g 6 drawn in a 2-dimensional flat surface from three 
rotational frequency shafts (axis of ordinate) S, i.e., sun gear rotational frequency shafts, ring 
wheel rotational frequency shafts R, and the carrier rotational frequency shafts C and change- 
gear-ratio shafts (axis of abscissa). In addition, in drawin g 6 , spacing of the above-mentioned 
sun gear rotational frequency shaft S and the carrier rotational frequency shaft C corresponds 
to 1 , and the ring wheel rotational frequency R and spacing with the carrier rotational frequency 
shaft C support gear ratio rho of the double pinion mold epicyclic gear drive 18. 
[0060] Moreover, for example to start acceleration transit, ETC mode, i.e., torque-amplification 
mode, is chosen. By increasing gradually the amount of generations of electrical energy of MG16 
(the amount of regeneration), i.e., the reaction force of the MG16, (driving torque which rotates 
MG16), where it was made for the 2nd clutch C2 to be engaged and both the 1st clutch C1 and 
the brake B1 are released A car is made to carry out zero start smoothly, after the engine 14 
has been maintained by the predetermined rotational frequency, thus, when a car and MG16 
drive with an engine 14, if the torque of an engine 14 carries out to 1/rho twice, rho= 0.5 [ for 
example, ], it will be amplified twice and will be transmitted to a nonstep variable speed gear 20. 
Namely, although the car has stopped since the input-shaft rotational frequency NIN of a 
nonstep variable speed gear 20 is zero when the rotational frequency NMG of MG16 is the A 
point of drawing 6 , negative rotational speed, i.e., generation-of-electrical-energy condition As 
shown in the broken line of drawin g 6 , the input-shaft rotational frequency NIN of a nonstep 
variable speed gear 20 is increased with the amount of generations of electrical energy of the 
MG16 being increased, and the rotational frequency NMG being changed to the B point by the 
side of forward [ the ], and a car is started. 

[0061] When a shift lever 90 is operated to N range or P range, the neutral modes 1 or 2 are 
chosen fundamentally, both the 1st clutch C1, the 2nd clutch C2, and the brake B1 are 
released, and a power transfer path is released in an epicyclic gear drive 18. In this condition, 
when the amount SOC of accumulation of electricity of accumulation-of-electricity equipment 
1 12 is [ that it was less than the lower limit set up beforehand ] insufficient, it considers as 
charge and engine starting mode, and it is in the condition with which the brake B1 was made to 
engage, and an engine 14 is started by MG16. Motor transit mode is chosen, and while being 
made for the 1st clutch C1 to be engaged, a car is made to carry out go-astern transit chiefly 
to light load go-astern transit by releasing both the 2nd clutch C2 and the brake B1, when a 
shift lever 90 is operated to R range by MG16. However, for example, while friction transit mode 
is chosen, and being made for the 1st clutch C1 to be engaged and releasing the 2nd clutch C2, 
a brake B1 is made to carry out slip engagement to an inside load or heavy load go-astern 
transit. Thereby, the output torque of an engine 14 is applied to the output torque of MG16 as 
driving force which reverses a car. 

[0062] Moreover, in order that said hybrid control unit 104 may heighten the driving force of a 
car temporarily at the time of the start of a car according to the driving force of front wheels 
66 and 68, or sudden acceleration In the time of the quantity mu way assistant control which 
operates RMG70 according to a predetermined driving force allocation ratio, and generates 
driving force also from rear wheels 80 and 82, and the start transit in a low coefficient-of- 
friction way (low mu way) like a freezing way and a hardened snow way Low mu way assistant 
control to which the change gear ratio gamma of a nonstep variable speed gear 20 is low carried 
out, for example, and the driving force of front wheels 66 and 68 is reduced is performed at the 
same time it drives rear wheels 80 and 82 by RMG70, in order to heighten the start capacity of 
a car. 

[0063] The accumulation-of-electricity control device 106 is the lower limit SOCD to which the 
amount SOC of accumulation of electricity of the accumulation-of-electricity equipments 112, 
such as a cell and a capacitor, was set beforehand. Upper limit SOCU to which the amount SOC 
of accumulation of electricity was beforehand set although accumulation-of-electricity 
equipment 112 was charged or stored electricity with the electrical energy generated by MG16 



or RMG70 when less When it turns a top, it forbids charging with the electrical energy from the 
MG16 or RMG70. Moreover, the above-mentioned accumulation of electricity is faced and it is 
the temperature TB of accumulation-of-electricity equipment 1 1 2. The acceptance limiting 
value WIN and carrying-out limiting value WOUT of the power or electrical energy which is a 
function About the range of between, it is the actual power prospective value Pb. When [the = 
generated output PMG+ power consumption PRMG (negative)] exceeds, the acceptance or 
carrying out is forbidden. 

[0064] A brake operating unit 108 performs for example, TRC control, ABS control, VSC 
control, etc., and in order to raise the stability of the car at the time of revolution or to heighten 
attraction at the time of braking at the time of the start transit in a low mu way etc., it controls 
wheel-brake 66WB prepared in each wheels 66, 68, 80, and 82 through the hydraulic brake 
control circuit, 68WB, 80WB, and 82WB. For example, it is based on the signal formed in each 
wheel in TRC control from a wheel rotation (wheel speed) sensor. The wheel vehicle speed 
(whenever [ car-body-speed / which is converted based on wheel rotational speed ]) VFR, for 
example, the forward right ring wheel vehicle speed The forward left ring wheel vehicle speed 
VFL, the right rear ring wheel vehicle speed VRR t the left rear ring wheel vehicle speed VRL, 
While computing the front-wheel vehicle speed [=.(VFR+VFL)/2], the rear wheel vehicle speed 
[= (VRR+VRU/2], and the car-body vehicle speed (latest rate of VFR, VFL, VRR, and the VRL 
(s)) For example, control initiation decision-criterion value deltaVI to which slip velocity deltaV 
which is the difference of the front-wheel vehicle speed which is the main driving wheel, and 
the rear wheel vehicle speed which is a non-driving wheel was set beforehand If it exceeds A 
slip judging is carried out to a front wheel, and it is slip ratio RS. The driving force of front 
wheels 66 and 68 is reduced using the throttle actuator 21, wheel-brake 66WB, 68WB, etc. so 
that it may enter in target slip ratio RS1 to which [=(deltaV/VF) x100%] was set beforehand. 
Moreover, in ABS control, the slip ratio of each wheel should become predetermined target slip 
within the limits at the time of braking actuation. The damping force of front wheels 66 and 68 
and rear wheels 80 and 82 is maintained using wheel-brake 66WB, 68WB, 80WB, and 82WB, and 
the directional stability of a car is raised. Moreover, based on order acceleration, right-and-left 
(width) acceleration, etc. from the rudder angle from the rudder angle sensor which is not 
illustrated at the time of revolution transit of a car, the yaw rate from a yaw rate sensor, and a 
biaxial G sensor, the exaggerated steer inclination or understeer inclination of a car is judged, 
and wheel-brake 66WB, 68WB, 80WB or 82WB, and the throttle actuator 21 are controlled by 
VSC control to control the exaggerated steer or understeer. 

[0065] Drawin g 7 is a functional block diagram explaining the important section of control 
functions, such as the above-mentioned hybrid control device 1 04. In draw ing 7 , the output- 
torque field storage means 130 is established in RAM of the hybrid control unit 104, and two or 
more kinds of output-torque fields showing the property for restricting the output torque of 
RMG70 are memorized. In two or more kinds of this output-torque field, as shown to drawin g 8 
by this example Rotational speed NRMG of RMG70 Output-torque TRMG of the rotational- 
speed shaft 132 to express and RMG70 They are two or more kinds of fields set up in the 2- 
dimensional coordinate with the output-torque shaft 134 to express. A1 The maximum torque 
value shown by the line is A2. It is more relatively than a line, 1st output-torque field, A1 [ i.e., ]. 
The field inside a line, [ high ] A2 with low torque value The maximum torque value shown by 
the line is A1. It is more relatively than a line, low 2nd output^torque field, A2 [ i.e., ]. The field 
inside a line is included. The above-mentioned 1st output-torque field expresses the maximum 
rating (short time rating like 5-minute rating) of RMG70, and the above-mentioned 2nd output- 
torque field expresses long duration rating like for example, rating for 30 minutes. 
[0066] A car start judging means 138 to judge whether the car operational status judging means 
136 is start transit of a car based on the location of a shift lever 90, the accelerator opening 
theta, the vehicle speed V, etc., A wheel slip judging means 140 to judge generating of a slip of 
the front wheels 66 and 68 which are a wheel, especially the main driving wheel based on the 
forward right ring wheel vehicle speed VFR, the forward left ring wheel vehicle speed VFL, the 
right rear ring wheel vehicle speed VRR, and the left rear ring wheel vehicle speed VRL, An 



understeer judging means 142 to judge the understeer in revolution transit of a car based on a 
rudder angle, a yaw rate, etc., A revolution transit judging means 144 by which a rudder angle 
judges revolution transit of a car based on being larger than a predetermined value etc., An 
acceleration actuation judging means 146 to judge acceleration actuation of a car based on the 
operating speed of accelerator opening rate-of-change d theta/dt 122, i.e., an accelerator 
pedal, being beyond a predetermined value, A heavy load transit judging means 148 to judge 
heavy load transit of a car based on the accelerator opening theta being beyond a 
predetermined value, It has a moderation transit judging means 150 to judge moderation transit 
(un-braking) of a car based on the accelerator opening theta and the vehicle speed V. The 
operation (transit) condition of a car, i.e., start transit of a car, a slip of a wheel, understeer, 
revolution transit, acceleration actuation, heavy load transit, or moderation transit is judged. 
[0067] The output-torque field selection means 1 52 chooses one output-torque field from two 
or more kinds of output-torque fields beforehand memorized by the above-mentioned output- 
torque field storage means 1 30 based on the existence of the operational status of a car, for 
example, car start, a wheel slip, or an undershirt steer. The output-torque field selection means 
152 chooses the output-torque field where a maximum torque value is high as compared with 
the case where it is not in such a car condition, in the state of the start condition of a car, the 
slip condition of the front wheels 66 and 68 driven with an engine 14, or understeer. That is, 
when car start, a wheel slip, or an undershirt steer is judged by the car operational status 
judging means 136, the 1st output-torque field is chosen, and when revolution transit, 
acceleration actuation, heavy load transit, or moderation transit is judged, the 2nd output- 
torque field is chosen. That is, in order to switch extent of the output torque of RMG70 which 
performs a four-flower drive according to operational status, an output-torque field is chosen. 
[0068] The 2nd prime-mover actuation control means 154 operates RMG70 based on one 
output-torque field chosen based on the operational status of a car by the above-mentioned 
output-torque field selection means 152. Fundamentally, the 2nd prime-mover actuation control 
means 154 operates RMG70 in the selected output-torque field so that driving force may be 
generated from rear wheels 80 and 82 in the driving force partition ratio of the magnitude 
corresponding to the static-load partition ratio or dynamic load partition ratio of an order ring. 
That is, if it puts in another way so that it may not separate from the selected output-torque 
field, RMG70 will be operated so that the maximum torque value of the selected output-torque 
field may not be exceeded. When it is in one car condition of car start, a wheel slip, and an 
undershirt steer, the 2nd prime-mover actuation control means 154 In order to acquire the 
four-flower drive effectiveness highly, RMG70 is operated based on the 1st output-torque field 
chosen by the output-torque field selection means 152. In being in one car condition of 
revolution transit, acceleration actuation, heavy load transit, and moderation transit, in order to 
acquire the four-flower drive effectiveness for a long time, RMG70 is operated based on the 
2nd output-torque field chosen by the output-torque field selection means 152. 
[0069] Moreover, in order to judge with the four-flower drive of the above-mentioned 2nd 
prime-mover actuation control means 154 being unnecessary when neither start transit of a 
car, a slip of front wheels 66 and 68, understeer nor revolution transit nor acceleration 
actuation nor heavy load transit is judged by the car operational status judging means 136 and 
to prevent with [ of a judgment ] ****, actuation of RMG70 is stopped after the time delay set 
up beforehand. . 

[0070] Moreover, the above-mentioned 2nd prime-mover actuation control means 1 54 When 
the output-torque field chosen by the output-torque field selection means 152 is an output- 
torque field of a maximum torque value lower than the maximum torque value of the thing till 
then (i.e., when it replaced with the 1st output-torque field and the 2nd output-torque field is 
chosen) It compares, when the output-torque field of a maximum torque value with an output- 
torque field higher than the maximum torque value of the thing till then is chosen (i.e., when it 
replaced with the 2nd output-torque field and the 1st output-torque field is chosen). The 
output torque of RMG70 is reduced gently and rapid decrease of the driving force of rear 
wheels 80 and 82 is prevented. 



[0071] The ABS control judging means 158 judges [ of the control which controls the damping 
force of each wheel to become under activation of the ABS control by said brake operating unit 
108 (i.e., slip ratio within the limits with which the slip ratio of a wheel was beforehand set up 
using the signal from said wheel speed sensor at the time of braking actuation of a car) ] 
whether it is under activation. The VSC control judging means 160 judges [ of the control which 
controls the damping force of a wheel on either side, or the driving force of a wheel, and 
prevents understeer or an exaggerated steer so that the direction of a rudder angle empty 
vehicle object of a steering wheel may not separate during activation of the VSC control by said 
brake operating unit 108, i.e., revolution of a car, ] whether it is under activation. The 
abnormality judging means 164 in a wheel speed sensor judges the abnormalities of the above- 
mentioned wheel speed sensor based on the relative value of the forward right ring wheel 
vehicle speed VFR, the forward left ring wheel vehicle speed VFL, the right rear ring wheel 
vehicle speed VRR, and the left rear ring wheel vehicle speed VRL It judges whether the low- 
temperature condition judging means 162 changed into the temperature condition which may be 
generated, the low-temperature condition, for example, road surface freezing, which was less 
than the decision-criterion value to which the OAT detected by the temperature sensor which 
is not illustrated was set beforehand. The abnormality judging means 166 in a rudder angle 
sensor judges the abnormalities of the rudder angle sensor for detecting the rudder angle of the 
steering wheel used for VSC control. The abnormality judging means 168 in a yaw rate sensor 
judges the abnormalities of the yaw rate sensor for detecting the yaw rate used for VSC 
control. 

[0072] When the abnormalities of a wheel speed sensor are judged by the abnormality judging 
means 164 in a wheel speed sensor, the 2nd prime-mover actuation control means 154 stops 
actuation of RMG70 even if at the time of the actuation judging of the ABS control by the ABS 
control judging means 158, or the actuation judging of the VSC control by the VSC control 
judging means 1 60, even if the actuation conditions of a four flower drive are in the condition 
currently materialized and performed. Moreover, when judged with it being in a low-temperature 
condition by the low-temperature condition judging means 162, the 2nd prime-mover actuation 
control means 154 operates RMG70 preferentially, and is made into a four-flower drive 
condition. Furthermore, when the abnormalities of a rudder angle sensor are judged by the 
abnormality judging means 166 in a rudder angle sensor, or when the abnormalities of a yaw rate 
sensor are judged by the abnormality judging means 168 in a yaw rate sensor, the above- 
mentioned 2nd prime-mover actuation control means 154 will not operate RMG70, even if 
understeer is judged by the understeer judging means 142, and does not start a four-flower 
drive. 

[0073] Drawin g 9 and drawing 10 are the flow charts explaining the important section of control 
actuation, such as the hybrid control device 104, drawing 9 shows the output-torque field 
change-over routine for switching the output-torque field of RMG70 which performs a four- 
flower drive, and drawing 10 shows the four-flower drive termination routine which sets at the 
time of abnormalities or control interference, and stops or forbids a four-flower drive. 
[0074] In an output-torque field change-over of drawing 9 , and a rear wheel change-over 
control routine, it is judged in SA1 corresponding to said low-temperature condition judging 
means 162 whether it is in the low-temperature condition that an OAT may produce road 
surface coefficient-of-friction change. When decision of this SA1 is affirmed, while a 4WD(s) 
unnecessary counter is reset in SA16, it sets to SA1 7 corresponding to said output-torque field 
selection means 152, and a maximum torque value is A1 as an output-torque field of RMG70. 
The 1st output-torque field shown by the line is chosen. Subsequently, in SA18 corresponding 
to said 2nd prime-mover actuation control means 154, in order to perform a four-flower drive, 
RMG70 is operated in the 1st output-torque field. 

[0075] When decision of said SA1 is denied, in SA2 corresponding to said car start judging 
means 138, it is judged based on the location of a shift lever 90, the throttle opening theta, the 
vehicle speed V, etc. whether it is in the start condition of a car. When decision of this SA2 is 
affirmed, in order to perform 16 or less SA and to perform a four-flower drive, RMG70 is 



operated in the 1st output-torque field. However, when decision of the above SA 2 is denied, in 
SA3 corresponding to said wheel slip judging means 140, it is judged whether the slip of the 
front wheels 66 and 68 which are the main driving wheels driven with an engine 14 was 
generated. When decision of this SA3 is affirmed, in SA14, it is judged whether the slip ratio of 
front wheels 66 and 68 is larger than a predetermined value. This predetermined value is for 
judging extent of the slip corresponding to a switch of an output-torque field. Although RMG70 
is operated in the 1st output-torque field in order to perform 16 or less SA and to perform a 
four-flower drive when decision of this SA14 is affirmed The working point which a 4WD(s) 
unnecessary counter is reset in SA19, and is expressed in SA20 in the present using point of 
RMG70, i.e., the topographic contour plot table of drawin g 8 , when decision of SAM is denied is 
A2. It is judged whether it is more than a line. Although the 2nd output-torque field is chosen in 
SA21 when decision of this SA20 is denied, when being affirmed, in order to decrease the 
output torque of RMG70 gradually in SA22, it is the 2nd output-torque field from the 1st 
output-torque field, A1 [ i.e., ]. A line to A2 It is gradually changed to a line. In this example, the 
above [ SA / SA and / 22 ] 20 supports said output-torque field selection means 152. 
[0076] When decision of SA3 is denied, in SA4 corresponding to said undershirt steer judging 
means 142, it is judged based on a rudder angle, the biaxial acceleration of front and rear, right 
and left, a yaw rate, etc. whether the undershirt steer has occurred. When decision of this SA4 
is affirmed, in SA15, it is judged whether an undershirt steer is the magnitude beyond a 
predetermined value. This predetermined value is forjudging extent of the undershirt steer 
corresponding to a switch of an output-torque field. When decision of this SA15 is affirmed, in 
order to perform said 16 or less SA and to perform a four-flower drive, RMG70 is operated in 
the 1st output-torque field. However, when decision of SA15 is denied, in order to perform 19 
or less above SA and to perform a four-flower drive, RMG70 is operated in the 2nd output- 
torque field. 

[0077] When decision of SA4 is denied, in SA5 corresponding to said revolution transit judging 
means 144, it is judged whether the rudder angle of a steering wheel is larger than a 
predetermined value. This predetermined value is a value for judging a rudder angle to the 
extent that a four-flower drive is needed. When decision of the above SA 5 is denied, in SA6 
corresponding to said acceleration actuation judging means 146, it is judged whether rate-of- 
change d theta/dt of accelerator demand driving force, i.e., throttle opening, is larger than a 
predetermined value. It is a value for judging throttle opening rate of change to the extent that 
this predetermined value also needs a four-flower drive. When decision of this SA6 is denied, in 
SA7 corresponding to said heavy load transit judging means 148, it is judged whether the 
throttle opening theta is larger than a predetermined value. It is a value forjudging the throttle 
opening theta to the extent that this predetermined value also needs a four-flower drive. When 
decision of this SA7 is denied, in SA8 corresponding to said moderation transit judging means 
1 50, it is judged based on the actuated valve position of a shift lever 90, the throttle opening 
theta, the vehicle speed V, etc. whether it is moderation transit of a car, i.e., the non- 
accelerating transit which does not carry out brakes operation. 

[0078] When either of the decision of the above [ SA / SA and / 8 ] 5 is affirmed, in order to 
perform a four-flower drive, RMG70 is operated in the 2nd output-torque field by performing 
said 19 or less SA. However, when each decision of SA1 thru/or SA8 is denied, it is not in a 
low-temperature condition. A slip and undershirt steer of the front wheels 66 and 68 instead of 
under start of a car do not occur, but there is not under revolution transit but no acceleration 
demand actuation, and when it is not not heavy load transit but moderation transit, either After 
the increment of the 4WD counter is carried out in SA9, in SA10, it is judged whether it became 
beyond the predetermined value whose contents of the 4WD counter are about several 
seconds. This 4WD counter is for carrying out counting of the elapsed time after decision of the 
above SA 8 is denied, and supports the time delay set up in order to prevent with [ at the time 
of that predetermined value switching to a two flower (FF) drive condition from a four flower 
drive condition ] ****. 

[0079] Since decision of the above SA 10 is denied at the beginning, 20 or less SA is performed. 



At this time, the 1st output-torque field is chosen and, moreover, the working point of RMG70 
is A2. When it is a location more than a line It is gradually changed into the 2nd output-torque 
field from the 1 st output-torque field, and the 1 st output-torque field is chosen, and the 
working point of RMG70 is A2. When it is below a line It is immediately switched to the 2nd 
output-torque field from the 1st output-torque field, and it is maintained when the 2nd output- 
torque field is chosen. 

[0080] If the contents of the 4WD counter become beyond a predetermined value and decision 
of SA10 is affirmed while the above step is performed repeatedly, in SA1 1, it will be judged 
whether the current drive condition of a car is in a two-flower (FF) drive condition. When 
decision of this SA1 1 is denied, in SA12 corresponding to said 2nd prime-mover actuation 
control means 154, it is gradually changed from a four-flower drive condition to a two-flower 
(FF) drive condition by reducing the driving force of RMG70 gently toward zero. However, when 
decision of SA1 1 is affirmed, a two-flower (FF) drive condition is maintained. 
[0081] In the four-flower drive termination control routine of drawin g 10 , it is judged in SB1 
corresponding to said abnormality judging means 164 in a wheel speed sensor whether either of 
the wheel speed sensors formed for every wheel is unusual. When decision of this SB1 is 
denied, it is judged whether under ABS control is judged in SB2 corresponding to said ABS 
control judging means 158. When decision of this SB2 is denied, it is judged whether under VSC 
control is judged in SB3 corresponding to said VSC control judging means 160. When either of 
the decision of the above [ SB / SB and / 3 ] 1 is affirmed, it sets to SB4 corresponding to 
said 2nd prime-mover actuation control means 154, and four-flower drive actuation, i.e., 
actuation of RMG70, is stopped or forbidden. 

[0082] However, when it is judged whether a rudder angle sensor is unusual and decision of this 
SB5 is denied in SB5 corresponding to [ when each decision of the above / SB / SB and / 3 / 
1 is denied ] said abnormality judging means 166 in a rudder angle sensor, it is judged in SB6 
corresponding to said abnormality judging means 168 in a yaw rate sensor whether a yaw rate 
sensor is unusual. When either of the decision of the above SB [ SB5 and ] 6 is affirmed, it sets 
to SB7 corresponding to said 2nd prime-mover actuation control means 154, and four-flower 
drive actuation, i.e., actuation of RMG70, is stopped or forbidden, however, any of decision of 
the above SB [ SB5 and ] 6 — although — this routine is terminated when denied. 
[0083] According to this example, as mentioned above, by the 2nd prime-mover actuation 
control means 154 (SA18) From RMG70 being operated based on one output-torque field 
chosen from two or more kinds of output-torque fields memorized by the output-torque field 
selection means 152 (SA17, SA21, SA22) based on the operational status of a car Since RMG70 
is operated in the need and sufficient output-torque range according to operational status of a 
car, it decreases that the use of RMG70 under predetermined transit conditions is restricted, 
and the performance-traverse ability of the car as a four-flower drive is obtained as much as 
possible. 

[0084] According to this example, moreover, two or more kinds of output-torque fields 
memorized by the output-torque field storage means 130 Rotational speed NRMG of RMG70 
The rotational-speed shaft 132 to express and its output-torque TRMG of RMG70 They are 
two or more kinds of fields set up in the 2-dimensional coordinate with the output-torque shaft 
134 to express. A maximum torque value as shown in drawing 8 by the need degree of a four- 
flower drive relatively from their being the high 1st output-torque field and the thing in which a 
maximum torque value includes the low 2nd output-torque field relatively Relatively, since the 
need and sufficient output-torque field can be relatively chosen from the low 2nd output-torque 
field for the high 1st output-torque field and a maximum torque value according to the 
operational status or the run state of a car, a maximum torque value Regular actuation in the 
1st output-torque field where a maximum torque value is high is prevented, and actuation of 
RMG70 is secured. 

[0085] According to this example, moreover, the 2nd prime-mover actuation control means 154 
(SA18) When the output-torque field chosen by the output-torque field selection means 152 
(SA17, SA21, SA22) is an output-torque field of a maximum torque value lower than the 



maximum torque value of the thing till then (i.e., when it replaced with the 1st output-torque 
field and the 2nd output-torque field is chosen) It compares, when the output-torque field 
chosen by the output-torque field selection means 152 is an output-torque field of a maximum 
torque value higher than the maximum torque value of the thing till then (i.e., when it replaced 
with the 2nd output-torque field and the 1st output-torque field is chosen). Since the output 
torque of RMG70 is reduced gently, rapid decrease of the driving force of the rear wheels 80 
and 82 driven by MG70 when it replaces with the 1st output-torque field and the 2nd output- 
torque field is chosen is prevented, and the stability of car behavior is raised. 
[0086] Moreover, according to this example, when switching the 2nd prime-mover actuation 
control means 154 (SA12) to the two-flower drive condition of not operating RMG70 from a 
four-flower drive condition, since the output torque of RMG70 is reduced gently or gradually 
toward zero, rapid decrease of the driving force of the rear wheels 80 and 82 at the time of the 
switch in the two-flower drive condition from a four-flower drive condition is prevented, and the 
stability of car behavior is raised. 

[0087] According to this example, moreover, the output-torque field selection means 152 
(SA17, SA21, SA22) In the start condition of a car. the condition that a slip of the front wheels 
66 and 68 driven with an engine 14 is large, or the condition that understeer is large As 
compared with the case where it is not in such a car condition, from it being what chooses the 
1st output-torque field where a maximum torque value is high In the start condition of a car, 
the condition that a slip of the front wheels 66 and 68 driven with an engine 14 is large, or the 
condition that understeer is large Since the driving force of the rear wheels 80 and 82 driven by 
RMG70 can fully be heightened While driving force sufficient at the time of start is obtained by 
operating RMG70 according to the need degree of a four-flower drive Overheating of RMG70 is 
controlled as much as possible, and there is an advantage to which the use opportunity is 
expanded at the same time the dissolution of the generated slip of front wheels 66 and 68 and 
the dissolution of the understeer of a car are obtained suitably. 

[0088] Moreover, an abnormality judging means 164 (SB1) in a wheel speed sensor to judge the 
abnormalities of each wheel speed sensor according to this example, An ABS control judging 
means 158 (SB2) to judge the ABS control which controls the damping force of the wheel to 
become slip ratio within the limits with which the signal from each wheel speed sensor was 
used, and the slip ratio of a wheel was beforehand set up at the time of braking actuation of a 
car, It has a VSC control judging means 162 (SB3) to judge the VSC control which controls the 
damping force of a wheel on either side, or the driving force of a wheel, and prevents understeer 
or an exaggerated steer so that the direction of a rudder angle empty vehicle object of a 
steering wheel may not separate during revolution of a car. The 2nd prime-mover actuation 
control means 154 (SA12) At the time of the actuation judging of the ABS control or VSC 
control by the time of the abnormalities of the above-mentioned wheel speed sensor, its ABS 
control judging means 158, or the VSC control judging means 160 Since actuation of RMG70 is 
stopped, at the time of actuation of the time of the abnormalities of a wheel speed sensor, its 
ABS control means, or a VSC control means Since it is automatically switched to the front- 
wheel drive condition by front wheels 66 and 68, the abnormalities of the ABS control resulting 
from one abnormalities of the wheel vehicle speed VFR, VFL, VRR, and VRL or VSC control are 
avoided, or control interference is prevented, and safety is raised. 

[0089] Moreover, according to this example, a low-temperature condition judging means 162 
(SA1) to judge the low-temperature condition to which outside air temperature turned around 
the temperature change of coefficient of friction of a transit road surface is predicted to be, 
and which was defined beforehand the bottom is established. The 2nd prime-mover actuation 
control means 154 (SA17) Since RMG70 is preferentially operated based on the 1st output- 
torque field, and RMG70 is operated automatically and it will be in a four-flower drive condition 
if it will be in a low-temperature condition when a low-temperature condition is judged by the 
low-temperature condition judging means 162, the stability of a car is secured. 
[0090] Moreover, a car start judging means 138 (SA2) to judge whether it is start transit of a 
car according to this example, A wheel slip judging means 140 (SA3) to judge generating of a 



slip of the front wheels 66 and 68 which are the main driving wheels, An understeer judging 
means 142 (SA4) to judge the understeer in revolution transit of a car based on a rudder angle 
and a yaw rate, A revolution transit judging means 144 (SA5) by which a rudder angle judges 
that it is larger than a predetermined value, An acceleration actuation judging means 146 (SA6) 
to judge acceleration actuation based on accelerator pedal operating speed, i.e., d theta/dt, 
being beyond a predetermined value etc., A heavy load transit judging means 148 (SA7) to judge 
the heavy load transit whose accelerator pedal control input theta, i.e., throttle opening, is 
beyond a predetermined value, It has a moderation transit judging means 150 (SA8) to judge 
moderation transit of a car. The 2nd prime-mover actuation control means 154 When start 
transit of a car, a slip of a wheel, understeer, revolution transit, acceleration actuation, or heavy 
load transit is judged Since the 2nd prime mover will be automatically operated if it will be in the 
need condition of a four-flower drive, since a four-flower drive judges with a required condition 
and operates RMG70, the stability of a car is secured. 

[0091] According to this example, moreover, the 2nd prime-mover actuation control means 154 
When neither start transit of the above-mentioned car, a slip of a wheel, understeer nor 
revolution transit nor acceleration actuation nor heavy load transit is judged While actuation of 
RMG70 is lessened as much as possible and the overheating is prevented from stopping 
actuation of RMG70 and considering as a two-flower drive condition after the time delay which 
judged with a four-flower drive being unnecessary, and was set up beforehand After four-flower 
drive needlessness is judged, it is prevented with [ of a judgment ] **** by stopping actuation 
of the 2nd prime mover after a predetermined time delay. 

[0092] Moreover, an abnormality judging means 166 (SB5) in a rudder angle sensor to judge the 
abnormalities of a rudder angle sensor which detect the rudder angle of a steering wheel 
according to this example, It has an abnormality judging means 168 (SB6) in a yaw rate sensor 
to judge the abnormalities of the yaw rate sensor which detects a yaw rate. Or the 2nd prime- 
mover actuation control means 154 When the abnormalities of a rudder angle sensor are judged 
by the abnormality judging means 166 in a rudder angle sensor, or when the abnormalities of a 
yaw rate sensor are judged by the abnormality judging means 168 in a yaw rate sensor Since 
RMG70 is not operated even if understeer is judged by said understeer judging means 142, when 
understeer is accidentally judged by the abnormalities in a rudder angle sensor, or the 
abnormalities in a yaw rate sensor, there is an advantage which is not considered as a four- 
flower drive. 

[0093] Drawing 1 1 is a functional block diagram explaining the important section of other control 
functions prepared in the above-mentioned hybrid control device 104 etc. In d rawin g 1 1 , 4WD 
initiation judging means 230 judges whether the start condition from a two-flower drive 
condition to a four-flower drive condition of a four-flower drive condition, i.e., change-over 
conditions, was satisfied based on the operation run state of a car. For example, it judges with 
the four-flower drive start condition having been satisfied based on start transit of a car, a slip 
of a wheel, understeer, revolution transit, acceleration transit, heavy load transit, or moderation 
transit. The real slip ratio calculation means 232 is the rotational speed NF of the front wheels 
66 and 68 which are the main driving wheels. While computing by calculating the average of the 
rotational speed NFL of the forward left ring wheel 66, and the rotational speed NFR of the 
forward right ring wheel 68 Rotational speed NR of the rear wheels 80 and 82 which are 
subdriving wheels It computes by calculating the average of the rotational speed NRL of the left 
rear ring wheel 80, and the rotational speed NRR of the right rear ring wheel 82. either of the 
rotational speed NF of these front wheels 66 and 68 — **(ing) with a low value — being based 
— real slip ratio S[=100%x (NF-NR) / min Rotational speed NR of rear wheels 80 and 82 a 
difference (NF-NR) — front-wheel rotational speed NF And rear wheel rotational speed NR (NF 
— ) NR] is computed serially. Moreover, target slip ratio SO beforehand calculated in order to 
obtain a desirable four-flower drive for the target slip ratio setting means 234 It sets up and 
memorizes. This target slip ratio SO Although constant value is sufficient, you may consider as 
a value which is mutually different according to the run state of a four-flower drive. 
[0094] The torque allocation feedback control means 236 is the above-mentioned real slip ratio 



• 

S and target slip ratio SO. The feedback control type which computing slip ratio deflection 
deltasrl (=S1-SO 1), for example, showing in a formula 1 and which was set up beforehand is 
used, and it is the above-mentioned slip ratio deflection deltasrl. It is real slip ratio S and 
target slip ratio SO 1 so that it may cancel. Rear wheel torque assignment ratio Rr which is the 
amount of control operation so that it may be in agreement It computes. This rear wheel torque 
assignment ratio Rr It is the ratio which the rear wheels 80 and 82 of the driving force (driving 
torque) of the car corresponding to operator demand torque share in the time of a four-flower 
drive, and is a value smaller than 1 . Therefore, a front-wheel torque assignment ratio serves as 
(1-Rr). 

[0095] (Formula 1) 

Rr =WRr+Kp1, deltasr1+Kd1, and ddeltasr1/dt+Ki1 and integraldeltasrl dt+C1, however WRr For 
a proportionality constant, i.e., proportional gain, and Kd1, a differential constant, i.e., differential 
term gain, and Ki 1 are [ a rear wheel load assignment ratio and Kp1 ] an integration constant, 
i.e., integral gain, and CI. It is a constant. 

[0096] And the 2nd prime-mover actuation control means 238 is, the torque allocation Rr, for 
example, the rear wheel torque assignment ratio, outputted from said torque allocation feedback 
control means 236. Operator demand driving force Tdrv It is based, and RMG70 is operated so 
that the torque allocation may be attained, namely, operator demand torque Tdrv Rear wheel 
torque assignment ratio Rr from — rear wheel torque (Tdrv xRr) is computed, and RMG70 is 
driven so that the rear wheel torque may be outputted. This operator demand torque Tdrv For 
example, based on the vehicle speed V and the throttle opening theta, it is computed from the 
relation which is shown in drawin g 13 and which was memorized beforehand. 
[0097] The judgment means 240 judges [ of the traction (TRC) control by said brake operating 
unit 108 ] during traction control whether it is under activation, feedback-control actuation 
according to the above-mentioned torque allocation feedback-control means 236 when judged 
with traction controlling the feedback-control actuation modification means 242 by the 
judgment means 240 during traction control — a rear wheel torque assignment ratio Rr that is, 
the driving force of the car of a four flower drive condition does not decline preferably so that it 
may increase from the case where the driving force of RMG70 is a formula 1 — as — or 
operator demand torque Tdrv It changes so that abbreviation maintenance may be carried out. 
[0098] For example, the feedback control actuation modification means 242 Said slip ratio 
deflection deltasrl (=S1-SO 1) which is the system deviation value of the feedback control type 
of a formula 1 during traction control, Or the slip ratio deflection deltasrl Target slip ratio SO 1 
which is a control-objectives value for computing And real slip ratio S1 which is actually a value 
At least one side It changes so that the rate of a torque assignment of the rear wheels 80 and 
82 which are the output values of controlling expression (rear wheel torque assignment ratio Rr) 
may be raised rather than the case of a formula 1. For example, slip ratio deflection deltasrl Or 
real slip ratio S1 Value deltasr2 to which only the predetermined value was made to increase Or 
S2 In carry out ****, it is target slip ratio SO 1. Rear wheel torque assignment ratio Rr 
computed by the formula 1 by being referred to as value SO 2 which decreased only the 
predetermined value It is made to increase. 

[0099] Or the feedback control actuation modification means 242 is combined above apart from 
the above, and during activation of traction control, it is changed so that the rate of a torque 
assignment of the rear wheels 80 and 82 which drive the feedback gain Kp1, Kd1, and KM of the 
feedback control type used by the torque allocation feedback control means 236 by RMG70 
(rear wheel torque assignment ratio Rr) may be raised. For example, at least one of the 
feedback gain Kp1, Kd1, and Ki 1 is updated to the values Kp2, Kd2, and Ki2 only with a larger 
predetermined value than them, and it is a constant C1. C2 Rear wheel torque assignment ratio 
Rr computed by the formula 1 by changing It is made to increase from the case of a formula 1. 
[0100] Or the feedback control actuation modification means 242 is the rear wheel torque 
assignment ratio Rr which is the control output value which combined above apart from the 
above and was acquired from the feedback control type of the formula 1 used by the torque 
allocation feedback control means 236 during activation of traction control. It changes serially 



by amending only a predetermined value to an increment side. 

[0101] Drawing 1 2 is a flow chart explaining the important section of other control actuation 
prepared in said hybrid control device 104 etc. In drawin g 12 , it is judged based on the 
operational status of a car by SC1 corresponding to said 4WD initiation judging means 230 
whether the start condition of a four-flower drive was satisfied. When decision of this SC1 is 
denied, it is the rear wheel torque assignment ratio Rr. After being set as zero, it sets to SC6 
corresponding to said 2nd prime-mover actuation control means 238, and it is an operator's 
demand driving torque Tdrv. And the above-mentioned rear wheel torque assignment ratio Rr 
The driving torque of rear wheels 80 and 82 is computed by being based, and that driving torque 
is outputted from RMG70. In this case, it sets to the above SC 2 and is the rear wheel torque 
assignment ratio Rr. Since it is set as zero, the output torque of RMG70 is made into zero, and 
two-flower transit it runs with the driving force of front wheels 66 and 68 chiefly is performed. 
[0102] However, affirmation of decision of the above SC 1 judges [ of the traction control by 
said brake operating unit 108 ] whether it is under activation in SC3 corresponding to the 
judgment means 240 during said traction control. In SC4 corresponding to [ when decision of 
this SC3 is denied ] said torque allocation feedback control means 236 Real slip ratio S and 
target slip ratio SO Slip ratio deflection deltasrl (=S1-SO 1) is computed. For example, slip 
ratio deflection deltasrl actual from the feedback control type which showing in a formula 1 and 
which was set up beforehand Rear wheel torque assignment ratio Rr which it is based and it 
cancels It is computed. Subsequently, it sets to SC6 corresponding to said 2nd prime-mover 
actuation control means 238, and is an operator's demand driving torque Tdrv. And the above- 
mentioned rear wheel torque assignment ratio Rr The driving torque (Tdrv xRr) of rear wheels 
80 and 82 is computed by being based, and RMG70 drives so that the driving torque may be 
outputted from rear wheels 80 and 82. 

[0103] During traction control, since decision of the above SC 3 is affirmed, it sets to SC5 
corresponding to said feedback control actuation modification means 242, and it is the rear 
wheel torque assignment ratio Rr from the case of the above SC 4. Feedback control actuation 
is changed so that it may become a large value. For example, it is the rear wheel torque 
assignment ratio Rr by using the feedback controlling expression which changed the feedback 
gain Kp1, Kd1, and Ki1 of a formula 1 into the values Kp2, Kd2, and Ki2 only with a larger 
predetermined value than it. It is computed. And at SC6, it is an operator's demand driving 
torque Tdrv. And the above-mentioned rear wheel torque assignment ratio Rr The driving 
torque (Tdrv xRr) of rear wheels 80 and 82 is computed by being based, and RMG70 drives so 
that the driving torque may be outputted from rear wheels 80 and 82. Thereby, in order to 
secure the driving force of a car during traction control, bigger driving torque than the case 
where a formula 1 is used is outputted from rear wheels 80 and 82. 

[0104] Actuation of above-mentioned this example is explained using the timing diagram of 
drawing 14 below, for example, a low mu ways, such as a freezing way, sake — t1 supposing 
four-flower drive transit is started at the time, when traction control will not be performed, it is 
shown in a continuous line — as — a slip of front wheels 66 and 68 — front-wheel rotational 
speed NF and real slip ratio S — changing — operator demand torque Tdrv it is maintained — 
as — the feedback control type of a formula 1 — following — rear wheel torque assignment 
ratio Rr It is increased as shown in a continuous line. And while this transit continues, a slip of 
front wheels 66 and 68 converges, the front-wheel rotational speed NF follows on falling, and it 
is the rear wheel torque assignment ratio Rr. It is reduced by the original value (about [ for 
example, ] 0.5). However, when traction control is performed It is the front-wheel rotational 
speed NF by the effectiveness of the traction control. And since the rise of real slip ratio S is 
controlled, when the feedback control type of a formula 1 is used Slip ratio deflection deltasrl 
(=S1-SO 1) becomes small, and it is the rear wheel torque assignment ratio Rr. It is not 
increased so much, but the driving force of the whole car becomes small, and it is the operator 
demand torque Tdrv. It was less and the power engine performance of a car was not obtained. 
Namely, if torque allocation of RMG70 is adjusted by feedback control actuation by the torque 
allocation feedback control 236 Since a slip of the front wheels 66 and 68 driven with an engine 



14 is controlled by activation of traction control and the real slip ratio of an order ring is made 
to approach desired value Since a control device 104 concludes that the feedback control 
effectiveness of the above-mentioned torque allocation was acquired and makes small the 
output of RMG70, i.e., the torque allocation to rear wheels 80 and 82, the power engine 
performance of a car will be reduced. 

[0105] However, according to this example, it sets for the feedback control actuation 
modification means 242 (SC5). For example, by using the feedback controlling expression which 
changed the feedback gain Kp1, Kd1, and Ki 1 of a formula 1 into the values Kp2, Kd2, and Ki2 
only with a larger predetermined value than it Rear wheel torque assignment ratio Rr of a bigger 
value than the case of the feedback control type of a formula 1 Since it is computed, it is the 
torque assignment ratio Rr. Feedback control actuation is changed so that it may become a 
large value. For this reason, bigger driving torque than the case of a formula 1 is outputted from 
rear wheels 80 and 82 during traction control, and the power engine performance of a car is 
secured. In order to make an understanding easy at drawin g 14 , it is target slip ratio SO 2 by 
the feedback control actuation modification means 242. The case where it is changed small is 
shown. Even in this case, rear wheel torque partition ratio Rr computed by the feedback control 
type since slip ratio deflection deltasr2 (=S2~SO 2) is obtained greatly Since it becomes large, 
big driving torque is outputted from rear wheels 80 and 82, and the power engine performance 
of a car is obtained. Real slip ratio S1 S2 [ larger ] than it Slip ratio deflection deltasr2 which 
was changed or was computed Even if it amends so that only a predetermined value may 
become large, the same effectiveness as the above is acquired, and Rear wheel torque partition 
ratio Rr which is the control output value computed by the feedback control type of a formula 1 
Even if it amends so that only a direct predetermined value may become large, the same 
effectiveness as the above is acquired. 

[0106] Drawing J 5 is a functional block diagram explaining the important section of other control 
functions prepared in said hybrid control device 104 etc. Setting to drawi ng 15 , the 1st motor 
actuation control means 330 is the operator demand torque Tdrv in a four-flower drive 
condition. The front-wheel drive torque equivalent to the front-wheel torque assignment ratio 
(1-Ktr) which is an inner front-wheel load assignment ratio is computed, and MG16 is controlled 
so that the front-wheel drive torque is outputted from front wheels 66 and 68. For example, 
when an engine 14 and MG16 operate to coincidence in direct connection mode, MG16 is 
controlled to combine with the output of the engine 14 and to become the above-mentioned 
front-wheel torque. Moreover, the 1 st motor actuation control means 330 computes the front- 
wheel regeneration torque equivalent to the front-wheel torque assignment ratio of the demand 
damping torque decided based on the control input of a brake pedal 124, the vehicle speed 
variation at the time of coasting transit, etc. at the time of braking (1-Ktr), and it controls MG16 
so that the front-wheel regeneration torque is outputted from front wheels 66 and 68. 
[0107] The 2nd motor actuation control means 332 is the operator demand torque Tdrv in a 
four-flower drive condition. The rear wheel driving torque equivalent to the back load torque 
assignment ratio Ktr which is an inner rear wheel load assignment ratio is computed, and 
RMG70 is controlled so that the rear wheel driving torque is outputted from rear wheels 80 and 
82. Moreover, the 2nd motor actuation control means 332 computes the rear wheel 
regeneration torque equivalent to the rear wheel torque assignment ratio Ktr of the demand 
damping torque decided based on the control input of a brake pedal 124, the vehicle speed 
variation at the time of coasting transit, etc. at the time of braking, and it controls RMG70 so 
that the rear wheel regeneration torque is outputted from rear wheels 80 and 82. In addition, the 
above-mentioned operator demand torque Tdrv For example, based on the actual vehicle speed 
V and the throttle opening theta, it is determined from the relation which is shown in drawing 13 
and which was memorized beforehand. Moreover, the above-mentioned front-wheel load 
assignment ratio (1-Ktr) and the rear wheel torque assignment ratio Ktr are also desired value, 
and are determined based on a wheel load assignment ratio (function of Order G) before and 
after [ dynamic ] considering a static order wheel load assignment ratio (constant value) or car 
order acceleration (before or after [ G ]). 



[0108] The above MG16 and RMG70 is the temperature TMG and TRMG because of securing 
the insulating engine performance of an ingredient of insulating the coil etc. Use is restricted 
and it needs to be operated in the output-torque field shown in drawing 16 . Temperature 
TRMG of the temperature TMG or RMG70 of MG16 Ta When it is whenever, it is T=Ta of 
drawing 16 . It is Tc although what is necessary is to just be operated in the field inside the 
maximum torque line shown (i.e., within the limits of a load limitation value and regeneration 
limiting value). When it is whenever, it is T=Tc of drawing 16 . It must be operated in the small 
field inside the maximum torque line shown. Moreover, said accumulation-of-electricity 
equipment 1 12 is the temperature TB because of preventing the fall of degradation of the 
electrolyte, internal injury, or a life etc. Carrying-out limiting value WOUT as the carrying-out 
power or acceptance power restricted and shown in drawin g 17 It needs to be used within the 
limits of between the acceptance limiting value WIN. 

[0109] For this reason, the 1st motor actuation limit means 334 is the load limitation value or 
regeneration limiting value decided by the temperature TMG of MG16 from the relation of 
drawin g 16 , and the temperature TB of the relation of drawing 17 to accumulation-of- 
electricity equipment 1 12. Decided carrying-out limiting value WOUT And based on the 
acceptance limiting value WIN, drive actuation or regeneration actuation of MG16 is restricted. 
Similarly, the 2nd motor actuation limit means 336 is the temperature TRMG of the relation of 
drawing 16 to RMG70. The decided load limitation value or regeneration limiting value, and 
temperature TB of the relation of drawing 1 7 to accumulation-of-electricity equipment 112 
Decided carrying-out limiting value WOUT Or based on the acceptance limiting value WIN, drive 
actuation or regeneration actuation of RMG70 is restricted. 

[01 10] In order to maintain the driving force or the regenerative-braking force of the whole car, 
namely, in order not to change the 1st motor actuation increase means 338 when drive 
actuation or regeneration actuation of RMG70 is restricted by the above-mentioned 2nd motor 
actuation limit means 336, only the part equivalent to the limit increases the drive output or 
regeneration output of MG16. moreover, the driving-force allocation ratio or the braking-force- 
distribution ratio of an order ring when drive actuation or regeneration actuation of MG16 is 
restricted by said 1st motor actuation limit means 334, in order that the 2nd motor actuation 
reduction means 340 may maintain the rate of a torque assignment of a car order ring — 
beforehand — laws — **** — goal allocation — a ratio — ** — in order to carry out, only the 
part which corresponds to the limit reduces the drive output or the regeneration output of RMG 
70. 

[01 1 1] Drawing 18 is a flow chart explaining the important section of other control actuation of 
said hybrid control device 104, and shows the ring [ order ] torque distribution control routine in 
the direct connection transit mode using an engine 14 and MG16. It sets to drawing 18 and is 
the actual temperature TB of accumulation-of-electricity equipment 1 12 from the relation of 
drawing 17 by pretreatment of SD1. It is based. Acceptance limiting value WIN, Carrying-out 
limiting value WOUT Maximum-permissible torque TMGmax of MG [ finishing / it is computed 
and / a temperature limit / based on the temperature TMG of MG16 from the relation of 
dr awin g 16 ]16 And the minimum permissible torque TMGmin It is computed. Temperature 
TRMG of the relation of drawin g 16 to RMG70 The maximum-permissible torque TRMGmax of 
RMG [ finishing / a temperature limit ]70 and the minimum permissible torque TRMGmin are 
computed by being based. It is based on a signal from the rotation sensor which is not 
illustrated. The rotational speed NMG of MG16, The rotational speed NRMG of RMG70 and the 
input-shaft rotational speed NIN of a nonstep variable speed gear 20 are computed. For 
example, it is based on the actual vehicle speed V and the throttle opening theta from the 
relation shown in drawing 13 , and is the operator demand torque Tdrv. It is computed and the 
need engine power PV is computed based on the operator demand torque Tdrv, auxiliary 
machinery driving torque, need charge torque, etc. Here, it is the above-mentioned operator 
demand torque Tdrv. An expression called those increments or reduction is based on those 
absolute values also including the negative value as which a below-mentioned output or a 
below-mentioned output torque expresses the regenerative-braking force or torque. 



[01 12] Then, in SD2, in order to compute the command value of the torque made to output to 
an engine 14, the engine command torque calculation routine of drawing 19 is performed. That 
is, at SD21, it is the above-mentioned need engine power PV. And engine speed NE The engine 
output-torque basic value TEbase for making it output to an engine 14 (= PV/NE) is computed 
by being based, subsequently — SD22 — the engine output-torque basic value TEbase a value 
[ finishing / a limit / receive, and a limit of the upper limit TEmax relevant to the specification 
of an engine 14 and a lower limit "0" is added (0 <=TEbase <=TEmax), and ] — engine output- 
torque command value TE ** — it is carried out. For an engine 14, the output torque is the 
engine output-torque command value TE. It is controlled to become. 

[0113] In continuing SD3, the output-torque preliminary decision value TRMGtmp of RMG70 is 
computed by performing the rear motor torque preliminary decision routine shown, for example 
• n drawing 20 . That is, at SD31 of drawing 20 , it is the carrying-out limiting value WOUT. It is 
based and is the upper limit TRMGmaxp of the output torque of RMG70. It is computed. Namely, 
a formula 2 and a formula 3 to PRMG It asks and this is the maximum output PRMGmaxp of 
RMG70. It is carried out. subsequently, this PRMGmaxp Rotational speed NRMG of RMG70 from 
— TRMG which satisfies a formula 4 it asks — having — this — maximum output torque 
TRMGmaxp of RMG70 ** — it is carried out. Setting to a formula 3, EFMG is the effectiveness 
of MG16, and EFCVT. The effectiveness of a nonstep variable speed gear 20, and EFRMG It is 
the effectiveness of RMG70. In a formula 4, PRMGIoss (NRMG and TRMG) is power loss of 
RMG70. 
[0114] 
(Formula 2) 

PMG+PRMG =WOUT (formula 3) 

[(PMGxEFMG+NE xTEbase) xEFCVT] : (PRMG xEFRMG) 
= 1-Ktr:Ktr (formula 4) 

NRMG xTRMG+PRMGIoss =(NRMG and TRMG) PRMGmaxp [0115] In SD32, it is based on the 
acceptance limiting value WIN, and is the lower limit TRMGminp of the output torque of RMG70. 
It is computed. Namely, a formula 5 and a formula 6 to PRMG It asks and this is the minimum 
output PRMGminp of RMG70. It is carried out. subsequently, this PRMGminp Rotational speed 
NRMG of RMG70 from — TRMG which satisfies a formula 7 it asks — having — this — 
minimum output-torque TRMGminp of RMG70 ** — it is carried out. 
[0116] 
(Formula 5) 

PMG+PRMG =WIN (formula 6) 

[(PMGxEFMG+NE xTEbase) xEFCVT] : (PRMG xEFRMG) 
= 1-Ktr:Ktr (formula 7) 

NRMG xTRMG+PRMGIoss =(NRMG and TRMG) PRMGminp [0117] Then, at SD33 corresponding 
to said 2nd motor actuation control means 332, it is the output-torque basic value TRMGbase 
of RMG70. It computes from a formula 8. This output-torque basic value TRMGbase It is the 
basic torque outputted from RMG70, RMG70 drives so that this value may be outputted in 
principle, but in fact, RMG70 drives so that the value after the below-mentioned bound guard 
processing may be outputted. In a formula 8, GRR is the reduction gear ratio of the subdriving 
gear 1 2 (reduction gear 72). 
[0118] (Formula 8) 

TRMGbase =Tdrv xKtr/GRR [01 19] And at SD 34 corresponding to said 2nd motor actuation 
limit means 336, it is the above-mentioned output-torque basic value TRMGbase. The above 
TRMGmaxp for performing the limit originating in the temperature of the limit which receives 
and originates in accumulation-of-electricity equipment 112, and RMG70 And bound guard 
processing by TRMGminp, said TRMGmax, and TRMGmin is performed according to a formula 9 
and a formula 10, and the value after bound guard processing is determined as an output-torque 
preliminary decision value TRMGtmp of RMG70. 
[0120] (Formula 9) 

TRMGminp <=TRMGbase <=TRMGmaxp (formula 10) 



TRMGmin<=TRMGbase <=TRMGmax [0121] It returns to drawing 1 8 and the output-torque 
preliminary decision value TMGtmp of MG16 is computed in SD4 by performing the front motor 
torque preliminary decision routine shown, for example in drawin g 21 . That is, at SD41 of 
drawing 21, it is the carrying-out limiting value WOUT. It is based and is the upper limit TMGmax 
of the output torque of MG16. It is computed, namely, the output-torque preliminary decision 
value TRMGtmp of a formula 1 1 to the above RMG70 — being based — output PRMG of 
RMG70 it computes — having — the output PRMG of RMG70 from — the maximum output 
PMG of MG16 (=WOUT-PRMG) is computed, the maximum output torque TMG of MG16 is 
searched for based on the maximum output PMG of the MG16 (=WOUT-PRMG) from a formula 
12, and this is set to TMGmaxp. moreover, output PRMG of RMG70 from — the minimum 
output PMG of MG16 (=WIN-PRMG) is computed, the minimum output torque TMG of MG16 is 
called for based on the minimum output PMG of the MG16 (=WIN-PRMG) from a formula 12, 
and this is set to TMGminp. In a formula 12, PMGIoss (NMG, TMG) is loss of MG16. 
[0122] (Formula 11) 

PRMG =NRMG xTRMGtmp+PRMGIoss (NRMG and TRMG) 
(Formula 12) 

NMGxTMG+PMGIoss(NMG, TMG) =PMG [0123] Subsequently, at SD42 corresponding to said 
1st motor actuation control means 330, it is a formula 13 to the operator demand torque Tdrv 
about the output-torque basic value TMGbase of MG16. And it computes based on the output- 
torque preliminary decision value TRMGtmp of RMG70, and the engine output-torque basic 
value TEbase, and it orders so that the output-torque basic value TMGbase may be outputted 
from MG16. In a formula 13, GRF is the reduction gear ratio of the main driving gear (an 
epicyclic gear drive 18 and nonstep variable speed gear 20). a formula 13 — operator demand 
torque Tdrv from — since the output-torque basic value TMGbase of MG16 is computed by the 
output-torque preliminary decision value TRMGtmp of RMG70 based on the value which 
deducted the reduction gear ratio GRR, when the output torque of RMG70 is restricted, for 
example in SD34, only the part is increased by the output-torque basic value TMGbase of 
MG16, and the sum total driving force or the regenerative-braking force of a car is held 
uniformly. Therefore, in this example, this SD42 also supports said 1st motor actuation increase 
means 338. 
[0124] (Formula 13) 

TMGbase=(Tdrv-TRMGtmpxGRR)/GRF-TEbase [0125] then, in SD43 corresponding to said 1st 
motor actuation limit means 334 In order to perform the limit originating in the temperature of 
the limit originating in accumulation-of-electricity equipment 112, and MG16 to the above- 
mentioned output-torque basic value TMGbase, Above TMGmaxp and TMGminp and said 
TMGmax And TMGmin the bound guard processing to depend performs according to a formula 
14 and a formula 15 — having — the value after bound guard processing — output-torque 
preliminary decision value TMGtmp of MG16 ****** — it is determined. 
[0126] (Formula 14) 

TMGminp<=TMGbase<=TMGmaxp (formula 15) 

TMGmin <=TMGbase<=TMGmax [0127] It returns to drawin g 18 , and in SD5, the temporary 
torque Tftmp of a front wheel (axle) is computed from a formula 1 6, and the temporary torque 
Trtmp of a rear wheel (axle) is computed from a formula 1 7. 
[0128] (Formula 16) 

Tftmp=(TMG+TEbase) x(NIN/NOUT) xEFCVT xGRF (formula 17) 

Trtmp=TRMGtmpxGRR [0129] Next, in SD6, it is judged [ of temporary torque |Trtmp| of a rear 
wheel to whether temporary torque |Trtmp| of the above-mentioned rear wheel is below the 
value that hung the rear wheel torque partition ratio Ktr on total value |Tftmp+Trtmp| of the 
temporary torque Tftmp of a front wheel, and the temporary torque Trtmp of a rear wheel, and 
total value |Tftmp+Trtmp| ] whether it is below the rear wheel torque partition ratio Ktr 
comparatively (|Trtmp|/|Tftmp+Trtmp|). When decision of this SD6 is affirmed, it sets to SD7, 
and the temporary torque TRMGtmp of the above-mentioned rear wheel is output-torque 
TRMG of RMG70. It is determined by carrying out. 



[0130] However, in SD8, when decision of the above SD 6 is denied, after the output torque of 
RMG70 is re-calculated, the above SD 7 is performed. In this SD8, the rear motor output- 
torque re-calculation routine shown, for example in drawin g 22 is performed. SD81 of drawing 
22 — the front-wheel temporary-from formula 18 torque Tftmp, a front-wheel torque allocation 
ratio (1-Ktr), and the rear wheel torque allocation ratio Ktr — based on [Ktr/(1-Ktr)l the 
torque Trtmp of a rear wheel is computed comparatively, and temporary output torque value 
TRMGtmp of RMG70 is computed in SD82 based on the torque Trtmp of the rear wheel, and 
the reduction gear ratio GRR of the subdriving gear 12 from a formula 19. Here for example, 
since the output torque of MG16 was restricted by said SD43 When [ of temporary torque 
|Trtmp| of a rear wheel to total value |Tftmp+Trtmp| of the temporary torque Tftmp of a front 
wheel and the temporary torque Trtmp of a rear wheel ] it turns around the rear wheel torque 
partition ratio Ktr a top comparatively (|Trtmp|/|Tftmp+Trtmp|), with the above-mentioned 
formula 18 So that it may become the partition ratio [Ktr/(1-Ktr)] of the front-wheel torque 
allocation ratio (1-Ktr) which is a target partition ratio as which the partition ratio 
(Trtmp/Tftmp) of the front-wheel temporary torque Tftmp and the rear wheel temporary torque 
Trtmp was determined beforehand, and the rear wheel torque allocation ratio Ktr that is, since 
the rear wheel temporary torque Trtmp is reduced corresponding to the amount of limits of the 
output torque of the above MG 16 so that the driving force allocation ratio of an actual 
condition order ring or a regenerative-braking force allocation ratio may turn into a target 
partition ratio [Ktr/(1-Ktr)] The above SD 8 supports said 2nd motor actuation reduction means 
340. 

[0131] (Formula 18) 
Trtmp=Tftmpx [Ktr/(1 -Ktr)] 
(Formula 19) 

TRMGtmp=TrtmpxGRR [0132] As mentioned above, according to this example, since the 
interrelation of the thermal rating of MG16 (the 1st motor) and RMG70 (the 2nd motor) is made 
into a specific condition, the order ring drive car could have the driving force balance taken into 
consideration, and transit stability can be held. 

[0133] Moreover, according to this example, since the thermal rating of MG16 (the 1st motor) is 
made higher than the thermal rating of RMG70 (the 2nd motor), the thermal rating of RMG70 
which drives rear wheels 80 and 82 is lower than the thermal rating of MG16 which drives front 
wheels 66 and 68, the output of RMG70 by the side of a rear wheel is restricted previously, but 
since it is rear wheels 80 and 82, there is an advantage on which the stability of a car is held 
comparatively. 

[0134] Moreover, the total driving force or the regenerative-braking force of a car is secured, 
maintaining the stability of a car comparatively according to this example, since actuation (drive 
actuation or regeneration actuation) of MG16 is increased by the 1st motor actuation increase 
means 338 (SD42) at the time of the actuation limit of RMG70 by the 2nd motor actuation limit 
means 336 (SD34) (at the time of a drive actuation limit or a regeneration actuation limit). For 
example, it sets at the time of the load limitation of RMG70, and is the operator demand torque 
Tdrv. The output of MG16 is increased so that total driving force of a corresponding car may 
not be changed. The total driving force or the regenerative-braking force of a car is secured the 
stability of a car being held by increasing the regeneration of MG16 so that all regenerative- 
braking torque of a car may not be changed at the time of a regeneration limit of RMG70. 
[0135] Moreover, according to this example, it is the 1st motor actuation limit means 334 
(SD43). Since actuation of RMG70 is reduced in order to make the partition ratio of an order 
ring into a target partition ratio with the 2nd motor-output reduction means 340 (SD8) at the 
time of the actuation limit of MG16 to depend (i.e., in order to set the torque partition ratio of 
rear wheels 80 and 82 to Ktr), the stability of a car is secured. For example, so that the torque 
assignment ratio Ktr of an order ring, i.e., a rear wheel torque assignment ratio, may be 
maintained at the time of the load limitation of MG16 Or the total driving force or the 
regenerative-braking force of a car is secured, the stability of a car being held by reducing the 
output of RMG70 so that it may become front-wheel drive (FF) from it, and reducing the 



regeneration of RMG70 similarly at the time of a regeneration limit of MG16. 
[0136] Drawin g 23 is a flow chart explaining other control actuation of drawin g 9 . In this flow 
chart, in the point that SA30 performed when SA1 is deleted and decision of SA2 is affirmed as 
compared with drawin g 9 is formed, it is different, and others are the same. The same sign is 
given to the part which is common in drawin g 9 , and explanation is omitted. 
[0137] In the above SA 30, it is judged whether it is in the low-temperature condition below the 
predetermined temperature from which an OAT may produce road surface coefficient-of- 
friction change, and road surface inclination is climb transit more than a predetermined include 
angle. This climb transit is judged based on the signal from G sensor before and after not 
illustrating, for example. Or using the acceleration difference of acceleration before and after 
memorizing at the time of the coasting transit to which the time of a halt of a car or an 
accelerator pedal 122 is not operated, and the acceleration in front of start being equivalent to 
road surface inclination, when the acceleration difference exceeds a predetermined value, climb 
transit may be judged. In this case, there is an advantage by which a misjudgment law is not 
carried out to a climb in the high acceleration start in a flat way. 

[0138] When decision of the above SA 30 is affirmed, by performing 16 or less SA, the 1st 
output-torque field which can obtain big driving force relatively is chosen, and RMG70 drives 
according to the 1st output-torque field. Four-flower drive transit from which big driving force 
is obtained by this is performed. However, since the 2nd output-torque field where the 
maximum torque was set up small is chosen from the 1st output-torque field by performing 19 
or less SA when decision of the above SA 30 is denied, RMG70 drives according to the 2nd 
output-torque field. Thereby, although it is enough on a flat way or a quantity mu way, four- 
flower drive transit by which power consumption was controlled is performed, and the drive load 
of RMG70 is mitigated. 

[0139] In addition, in the above SA 30, it may be made to be judged whether it is in the low- 
temperature condition below the predetermined temperature from which an OAT may produce 
road surface coefficient-of-friction change, or road surface inclination is climb transit more 
than a predetermined include angle. In this case, when [ and ] it is in the low-temperature 
condition below the predetermined temperature from which an OAT may produce road surface 
coefficient-of-friction change, and when [ both ] road surface inclination is climb transit more 
than a predetermined include angle, by performing 16 or less SA, the 1st output-torque field 
which can obtain big driving force relatively is chosen, and RMG70 drives according to that 1st 
output-torque field. However, since the 2nd output-torque field where the maximum torque was 
set up small is chosen from the 1st output-torque field by performing 19 or less SA not the 
low-temperature condition below the predetermined temperature from which an OAT may 
produce road surface coefficient-of-friction change but when road surface inclination moreover 
is not climb transit more than a predetermined include angle, RMG70 drives according to the 
2nd output-torque field. 

[0140] Drawin g 24 is a functional block diagram explaining the quantity mu way assistant control 
which operates RMG70 according to a predetermined driving force allocation ratio in order to 
heighten the driving force of a car temporarily at the time of the climb start of a car according 
to the important section of other control functions prepared in said hybrid control unit 104 etc., 
i.e., the driving force of front wheels 66 and 68, and generates driving force also from rear 
wheels 80 and 82. Setting to drawing 24 , the target output decision means 348 is control input 
(accelerator opening) theta[ of actuation extent 1 22 of the output actuation means by the 
actual operator, for example, an accelerator pedal, ] A from the relation which is shown in 
drawin g 25 and which was memorized beforehand. The target driving force FT1 is determined 
based on the vehicle speed V. The relation shown in above-mentioned drawing 25 is beforehand 
called for experimentally, in order to realize an operator s demand driving force or demand 
acceleration force. 

[0141] The ramp start assistant control means 350 is the driving force of the magnitude 
corresponding to a road grade, and gives the retreat rate of the car at the time of climb start, 
i.e., the driving force of magnitude which it slips down and a rate makes crawling [ below the 



bigger predetermined vehicle speed than zero (for example, 1 - 3 km/h extent) ], to a car until a 
car reaches a predetermined rate by actuation of an accelerator pedal 122 in advance of start 
actuation of a car. Namely, the ramp start assistant control means 350 A road surface 
inclination detection means 352 to memorize based on the output signal of an acceleration 
sensor before and after not illustrating the order acceleration Gxstp at the time of a car halt 
and brakes operation at the time of the stop corresponding to inclination in order that the road 
surface from which a car tends to depart may carry out inclination (include angle) detection for 
example, For example, a temporary amendment driving force decision means 354 to determine 
the temporary amendment driving force dFK which should be added in order to control the 
retreat at the time of climb start based on the order acceleration Gxstp at the time of the stop 
corresponding to actual inclination from the relation which is shown in drawin g 26 , and which 
was memorized beforehand, Temporary amendment driving force dFK determined by the 
temporary amendment driving force decision means 354 As it is based, for example, is shown in 
drawin g 27 , at the time of output initiation, it increases promptly relatively in the standup 
period for about 0.2 seconds (tO -t1), and it is the temporary amendment driving force dFK. 
Although reached the time of output termination — for example, 1 thru/or the falling period for 
about 2 seconds (t2 -t3) — the temporary amendment driving force dFK from — with an 
amendment driving force generating means 355 to generate the amendment driving force dF 
which decreases gently relatively In order to give the amendment driving force dF to the driving 
force of a car, it. has an amendment driving force grant means 356 to add to said target driving 
force FT1. the relation shown in above-mentioned drawing 26 — the retreat rate of the car at 
the time of climb start — that is, it asks beforehand to slip down and for a rate to serve as 
crawling [ below the big predetermined vehicle speed (for example, 1 - 3 km/h extent) ] from 
zero experimentally — having — predetermined inclination within the limits, at i.e., the time of a 
stop, — order acceleration Gxstp — G1 Or G2 It is determined that the temporary amendment 
driving force dFK will increase-like to within the limits proportionally with the increment in the 
order acceleration Gxstp at the time of a stop. The order acceleration Gxstp is G1 at the time 
of a stop. When small, even if it does not give the amendment driving force dF, a retreat rate is 
loose, and the order acceleration Gxstp is G2 at the time of a stop. It is the temporary 
amendment driving force dFK in order to enlarge with the retreat rate after it on a road surface 
inclination, when large. The increment is saturated. 

[0142] Moreover, relation thetaA1=f set up beforehand as accelerator opening thetaA shows to 
drawi ng 28 (it Gxstp(s)) An amendment initiation improper judgment means 358 to judge 
whether ramp start assistant amendment of driving force is unnecessary based on whether the 
decision-criterion value thetaA! calculated based on the actual road surface inclination Gxstp 
and car weight W from W) was exceeded, An amendment termination judging means 360 to judge 
whether the climb start assistant control whose accelerator opening thetaA gives the 
amendment driving force dF based on whether the decision-criterion value thetaA2 set up 
beforehand was exceeded is stopped is established. The above-mentioned ramp start assistant 
control means 350 356, i.e., an amendment driving force grant means Although climb start 
assistant control is not performed when judged with amendment of driving force being 
unnecessary by the amendment initiation improper judgment means 358 When judged with 
accelerator opening thetaA having exceeded about 20% of decision-criterion value thetaAl 
corresponding to the inclination which is about 10 degrees, climb start assistant control is 
started. Moreover, it sets during climb start assistant control, and the above-mentioned ramp 
start assistant control means 350 356, i.e., an amendment driving force grant means, is 
accelerator opening thetaA by the above-mentioned amendment termination judging means 360. 
Since the driving force based on the acceleration actuation of an accelerator pedal 122 is 
heightened when judged with having exceeded the decision-criterion value thetaA2 set up 
beforehand, start assistant control is stopped or terminated. 

[0143] The decision-criterion vehicle speed V1 with which the vehicle speed V was beforehand 
set as 1 - 3 km/h extent It is predetermined time T1 a vehicle speed judging means 362 to 
judge whether it is above, and un-operating [ of a brake pedal 124 ] it. A brake non-operating 



continuation judging means 364 to judge whether it is continued above is established. Said ramp 
start assistant control means 350 356, i.e., an amendment driving force grant means The 
decision-criterion vehicle speed V1 to which the vehicle speed V was beforehand set by the 
vehicle speed judging means 362 [ whether it is judged with it not being above (lower than the 
decision-criterion vehicle speed V1), and ] Or although the above-mentioned amendment 
driving force dF is given to the driving force of a car when judged with or more [ predetermined 
time T ] 1 consecutive operation of the brake pedal 124 not being carried out by the brake non- 
operating continuation judging means 364 The decision-criterion vehicle speed V1 to which the 
vehicle speed V was set beforehand It is judged with it being above, or it is predetermined time 
T1 un-operating [ of a brake pedal 124 ] it. When continued above, climb start assistant control 
which gives the above-mentioned amendment driving force dF to the driving force of a car is 
not performed. That is, for the climb start assistant control by the above-mentioned ramp start 
assistant control means 350 356, i.e., an amendment driving force grant means, under a stop of 
a car or the vehicle speed V is the very low decision-criterion vehicle speed V1 . When low, 
even if brake-on actuation is carried out or off actuation is carried out, it is predetermined time 
T1 . It is carried out when not continuing above. 

[0144] The prime-mover drive control means 366 controls the output of the prime mover of a 
car so that the target driving force FT2 (=FT1+dF) to which the amendment driving force dF 
was added by the amendment driving force grant means 356 is obtained. For example, by making 
the target driving force FT1 output, and making the amendment driving force dF for climb start 
output from RMG70 which is the prime mover of a rear wheel system from the engine 14 which 
is the prime mover of a front-wheel system, and/or MG16 Before actuation of an accelerator 
pedal 122, retreat of a car is chiefly limited to 1-3km/few about h rates with the amendment 
driving force dF, and when climb start is started by actuation of an accelerator pedal 122, let 
the total driving force of a car be the target driving force FT2 as a four-flower drive condition. 
[0145] Drawin g 29 and drawing 30 are the flow charts explaining the important section of 
control actuation of the hybrid control device 104 of this example, drawin g 29 shows a driving 
force control routine, and drawing 30 shows the climb start amendment driving force calculation 
routine, respectively. 

[0146] accelerator opening thetaA which is the control input of the output signal of the sensor 
which is not illustrated by SE1 in drawin g 29 to the vehicle speed V and an accelerator pedal 
122, and order acceleration Gx etc. — it is read. Subsequently, control input (accelerator 
opening) thetaA of the accelerator pedal 122 actual from the relation which is shown, for 
example in drawing 25 and which was memorized beforehand in SE2 corresponding to said 
target output decision means 348 Based on the vehicle speed V, the target driving force FT1 
which is an operators demand driving force is determined. Then, it is the driving force of the 
magnitude corresponding to a road grade, and the retreat rate of the car at the time of climb 
start, i.e., the driving force of magnitude which it slips down and a rate makes crawling [ below 
the bigger predetermined vehicle speed than zero (for example, 1 - 3 km/h extent) ], is given to 
a car in SE3 and SE4 corresponding to said ramp start assistant control means 350 until a car 
reaches a predetermined rate by actuation of an accelerator pedal 122 in advance of start 
actuation of a car. 

[0147] Drawin g 30 shows the routine which computes the climb start amendment driving force 
which explains actuation of the above SE 3 in detail. At SE31 on drawing 30 and corresponding 
to said amendment initiation improper judgment means 358, it is accelerator opening thetaA. For 
example, based on whether the decision-criterion value thetaAl calculated based on the actual 
road surface inclination Gxstp and car weight W from relation thetaAl =f (Gxstp, W) set up 
beforehand as shown in drawing 28 was exceeded, it is judged whether ramp start assistant 
amendment of driving force is unnecessary. Since it is in the condition operated comparatively 
greatly so that it may become 20% or more for start of an accelerator pedal 1 22 when decision 
of this SE31 is affirmed In SE32, in order to make amendment driving force dF computed into 
zero, calculation of amendment driving force is made not to be started by setting the contents 
of the order G sensor value Gxstp as "0" compulsorily at the time of the stop corresponding to 



road surface inclination substantially. 

[0148] However, since it is in the condition that start actuation of the accelerator pedal 122 is 
not yet carried out when decision of the above SE 31 is denied, SE33, SE34, and SE35 
corresponding to said road surface inclination detection means 352 are performed. It is judged 
for example, based on the vehicle speed V whether a car is stopping at SE33, and it is judged 
based on the output signal from the brake switch which is not illustrated, for example in SE34 
whether the brake pedal 124 is operated. When both decision of SE33 and SE34 is affirmed, in 
SE35, the output value of an order [ at that time ] G sensor is memorized as a gravity value 
Gxstp showing road surface inclination. 

[0149] Subsequently, in order to judge whether the amendment for climb start became 
unnecessary by the increment in driving force at the time of start by actuation of an 
accelerator pedal 122 in SE36 corresponding to said amendment termination judging means 360, 
it is accelerator opening thetaA. It is judged whether the decision-criterion value thetaA2 set 
up beforehand was exceeded. When decision of this SE36 is affirmed, in order to make into zero 
amendment driving force dF computed in SE37, calculation of amendment driving force is made 
not to be started by setting the contents of the order G sensor value Gxstp as "0" 
preferentially at the time of the stop corresponding to road surface inclination substantially. 
[0150] However, it is the temporary amendment driving force dFK which should be added in 
order to control the retreat at the time of climb start based on the order acceleration Gxstp in 
SE38 corresponding to said temporary amendment driving force decision means 354 at the time 
of the stop corresponding to actual inclination from the relation which is shown in drawing 26 , 
and which was memorized beforehand when decision of the above SE 36 is denied. It is 
determined. Subsequently, it sets to SE39 corresponding to said amendment driving force 
generating means 355. Based on the above-mentioned temporary amendment driving force dFK, 
as shown in drawing 27 , immediately after amendment driving force grant initiation, it increases 
promptly relatively in the standup period for about 0.2 seconds (tO ~t1), and it is the temporary 
amendment driving force dFK. Although reached the time of amendment driving force grant 
termination — for example, 1 thru/or the falling period for about 2 seconds (t2 -t3) — the 
temporary amendment driving force dFK from — the amendment driving force dF which 
decreases gently relatively is generated. 

[0151] It is the decision-criterion vehicle speed V1 with which the actual vehicle speed V was 
beforehand set as 1 - 3 km/h extent in SE40 corresponding to said vehicle speed judging 
means 362 when decision of said SE33 was denied. It is judged whether it became the above. 
Although 36 or less SE is performed in order to make the control for giving the amendment 
driving force for climb start continue since a car is in the condition out of which the vehicle 
speed does not yet come by climb start when decision of this SE40 is denied Since it is in the 
condition made [ the car ] to already carry out advance initiation at the time of climb start and 
is in the condition it became unnecessary to give the amendment driving force for climb start 
when decision of the SE40 is affirmed In order to terminate substantially the control which 
gives the amendment driving force, said 32 or less SE is performed. 

[0152] Moreover, when decision of said SE34 is denied, it sets to SE41 corresponding to said 
brake non-operating continuation judging means 364, and a brake pedal 124 is the 
predetermined time T1 set as about 1 second. It is judged whether consecutive operation is 
carried out above. Although 36 or less SE is performed in order to make the control for giving 
the amendment driving force for climb start continue since it is in the condition that an advance 
intention of an operator may exist when decision of this SE41 is denied since it is in a condition 
with better having thought that an advance intention of an operator did not exist, and for the 
bottom of the shearing of the car of a climb way having boiled ** as usual, and carrying out it 
when decision of the SE41 is affirmed, in order to terminate substantially the control which 
gives the amendment driving force, said 32 or less SE is performed. 

[0153] Subsequently, it returns to drawin g 29 , and in SE4 corresponding to said amendment 
driving force grant means 356, in order to give the amendment driving force dF computed in the 
above SE 39 to the driving force of a car, the final target driving force FT2 after amendment is 



computed by being added to the target driving force FT1 called for in said SE2. And in SE5 
corresponding to said prime-mover drive control means 366, the output of the prime mover of a 
car controls so that the target driving force FT2 (=FT1+dF) with which the amendment driving 
force dF computed in SE39 was added is obtained. For example, let the total driving force of a 
car be the target driving force FT2 by making the target driving force FT1 output, and making 
the amendment driving force dF for climb start output from RMG70 which is the prime mover of 
a rear wheel system from the engine 14 which is the prime mover of a front-wheel system, 
and/or MG16. 

[0154] In addition, when it is judged with amendment of driving force being unnecessary by 
SE31 (amendment initiation improper judgment means 358) in the above SE 4, It sets during 
climb start assistant control, and is accelerator opening thetaA by SE36 (the above-mentioned 
amendment termination judging means 360). When judged with having exceeded the decision- 
criterion value thetaA2 set up beforehand, The decision-criterion vehicle speed V1 to which the 
vehicle speed V was beforehand set by SE40 (vehicle speed judging means 362) When judged 
with it not being above (lower than the decision-criterion vehicle speed V1), Or a brake pedal 
124 is predetermined time T1 by SE41 (brake non-operating continuation judging means 364). 
When judged with not being operated continuously above Since amendment driving force dF 
which the order acceleration Gxstp is set as zero at the time of a stop, and is called for from it 
is also made into zero, climb start assistant control which gives the amendment driving force dF 
substantially to the driving force of a car is not performed. 

[0155] As mentioned above, according to the ramp start assistant control means 350, in driving 
force control of the car of this example When performing drive control of the car which gives 
driving force to the driving wheel of a car corresponding to the order acceleration Gxstp at the 
time of the stop showing a road grade From the driving force FT2 (=FT1+dF) of a car being set 
up so that the retreat vehicle speed may consist of zero below the large predetermined vehicle 
speed at the time of climb start of a car Since it is slightly retreated below with the 
predetermined vehicle speed before treading in of an accelerator pedal 122 on the occasion of 
ramp start of a car, while ** is controlled for the bottom of the shearing of a car, an operator 
can know a road grade correctly. For this reason, an operator can break in now according to 
ramp inclination on the occasion of start of a car. Namely, retreat force FR of the conventional 
car which is the difference of the energization force of the car retreat direction and fixed creep 
force, such as friction, based on gravity Although there is a property which becomes so large 
that the order acceleration Gxstp becomes large at the time of a road surface tilt angle, i.e., a 
stop, as shown in drawin g 31 It is the temporary amendment driving force dFK as mentioned 
above. From becoming so large that the order acceleration Gxstp becoming large at the time of 
a stop being determined from the relation shown in drawing 26 , and being given to the car 
driving force of the advance direction actual retreat force FR' which is the difference of the 
energization force of the car retreat direction based on the above-mentioned gravity, and the 
target driving force FT2 (it becomes the temporary amendment driving force dFK in a car halt) 
Retreat force FR of the above-mentioned conventional car it is made small — having — and 
abbreviation — it is supposed that it is fixed, for example, Ga to which the order acceleration 
Gxstp becomes large one by one at the time of a stop, Gb, and Gc although it set and the 
conventional retreat force was FRa, FRb, and FRc — receiving — this example — temporary 
amendment driving force dFK a part — only — it considers as small FRa', FRb', and FRc' — 
having — **** — these FRa', FRb', and FRc — ' — mutual — abbreviation — it considers as 
the equivalent value. 

[0156] Moreover, climb start is faced when performing drive control of the car which gives 
driving force to the driving wheel of a car corresponding to the order acceleration Gxstp 
</SUB> at the time of the stop showing a road grade according to this example. T1 whose non- 
operating duration of a brake pedal 124 is about 1 second during a stop of a car by the brake 
non-operating continuation judging means 364 predetermined When judged with it being longer 
than time amount Since grant of the driving force dF corresponding to a road grade is stopped, 
since ** is permitted, in the condition that there is no advance intention of an operator, the 



bottom of the shearing of a car can tell an operator about extent of a road grade. 
[0157] Moreover, when performing drive control of the car which gives driving force to a driving 
wheel corresponding to the order acceleration Gxstp at the time of the stop which expresses a 
road grade at the time of climb start of a car according to the amendment driving force grant 
means 356 of this example Driving force is raised promptly [ when carrying out activation 
initiation of the grant of the driving force dF corresponding to a road grade ]. Since it decreases 
driving force gently at the time of the termination of grant of the driving force dF corresponding 
to a road grade, or termination, when starting activation of grant of driving force dF, while 
control of ** is performed promptly, the bottom of the shearing in the time of climb way start 
At the time of the termination of grant of driving force dF, or termination, grant of driving force 
is stopped without sense of incongruity. 

[0158] Moreover, according to this example, it sets to the four-wheel drive car which enabled 
the drive of either front wheels 66 and 68 or the rear wheels 80 and 82 at the 1st prime mover 
14, for example, an engine, and MG16, and enabled the drive of another side by the 2nd prime 
mover 70, for example, MG. The control unit of the four-wheel drive car is actuation extent of 
an operator's output actuation means, for example, accelerator opening thetaA. The target 
driving force FT1 is called for based on the vehicle speed V (target output decision means 348). 
The driving force FT2 which should be outputted from a front-wheel and rear wheel side based 
on the target driving force FT1 By that by which the driving force of front wheels 66 and 68 and 
rear wheels 80 and 82 is controlled to become the value amended based on the order 
acceleration Gxstp at the time of the stop which expresses a road grade at the time of car 
start (the amendment driving force generating means 355, amendment driving force grant means 
356) At the time of climb start transit, it considers as driving force allocation of a ring before 
and after suiting the inclination at the same time the target driving force suitable for a demand 
of an operator is attained. 

[0159] Moreover, according to this example, it sets to drive control of the car which performs, 
the control, i.e., the climb assistant control, which gives driving force to the driving wheel of a 
car corresponding to the order acceleration Gxstp at the time of the stop showing said road 
surface road grade. It is within the limits of a predetermined road grade, G1 [ i.e., ], by the 
temporary amendment driving force decision means 354. Or G2 From the driving force of a car 
being set up corresponding to a road grade so that the retreat vehicle speed may become 
within the limits below the predetermined vehicle speed Since it is no longer increased more 
than it by the driving force of the car set up so that the retreat vehicle speed may become 
below the predetermined vehicle speed when a road grade exceeds a predetermined road grade, 
an operator can know a road grade much more correctly. 

[0160] According to this example, moreover, with said temporary amendment driving force 
decision means 354, the amendment driving force generating means 355, and the amendment 
driving force grant means 356 Corresponding to the order acceleration Gxstp, it faces giving 
driving force to the driving wheel of a car at the time of the stop showing a road surface road 
grade. Since the predetermined vehicle speed is made into the vehicle speed of several km, 1 
[ for example, ], thru/or 3 km/h when the driving force FT2 (=FT1+dF) of a car is set up so that 
the retreat vehicle speed may consist of zero below the large predetermined vehicle speed at 
the time of climb start of a car, the bottom of the shearing of a climb way is controlled by the 
value with suitable **. 

[0161] (Moreover, the demand driving force FT1, i.e., accelerator opening thetaA corresponding 
to the demand driving force FT1, which said operator demands with the amendment termination 
judging means 360 according to this example When judged with having become thetaA2 or more 
predetermined values which are not zero) From it being that by which grant of the driving force 
dF corresponding to a road grade is stopped Demand driving force FT1, i.e., accelerator opening 
thetaA corresponding to the demand driving force FT1, When it is within the limits from the zero 
to the predetermined value thetaA2, the driving force which becomes large corresponding to a 
road grade becoming large is given, and retreat (slipping down) of a car is prevented suitably. 
[0162] Drawing 32 is a functional block diagram explaining the important section of other control 



functions of driving force control of the car by the hybrid control device 104. Setting to drawing 
32 , the target driving force calculation means 380 is control input (accelerator opening) theta 
[ of actuation extent 122 of the output actuation means by the actual operator, for example, an 
accelerator pedal, ] A from the relation which is shown in drawing 33 and which was memorized 
beforehand. It is based on the vehicle speed V and is target driving force, i.e., target driving 
torque TT. It determines. The relation shown in above-mentioned drawing 33 is beforehand 
called for experimentally, in order to realize an operator's demand driving force or demand 
acceleration force. The rear wheel partition ratio reduction multiplier calculation means 382 is 
target driving torque TT calculated by the above-mentioned target driving force calculation 
means 380 from the relation which is shown in drawin g 34 , and which was memorized 
beforehand. The rear wheel partition ratio reduction multiplier Kcreep is computed by being 
based. The relation shown in this drawing 34 is beforehand called for experimentally, in order to 
acquire the property of drawing 35 which lessens actuation of RMG70 as much as possible, 
when target driving force is small. The ideal rear wheel partition ratio calculation means 384 is 
the ideal rear wheel partition ratio Ktro for realizing ideal driving force allocation of a ring before 
and after basing on load allocation from the relational expression used by SC4 of said drawing 
12 . It computes. The car start judging means 386 is [ whether a car is in a start condition, and ] 
accelerator opening theta A. And it judges based on the vehicle speed etc. The rear wheel 
partition ratio calculation means 388 is the rear wheel partition ratio reduction multiplier Kcreep 
called for by the above-mentioned rear wheel partition ratio reduction multiplier calculation 
means 382, if the start condition of a car is judged by the car start judging means 386. Ideal 
rear wheel partition ratio Ktro called for by the above-mentioned ideal rear wheel partition ratio 
calculation means 384 The rear wheel partition ratio Ktr is computed by carrying out 
multiplication. The front-wheel drive force calculation means 390 is the above-mentioned target 
driving torque TT. It reaches, the front-wheel drive force (front-wheel drive torque) (=TT x (1- 
Ktr)) TF is computed from the rear wheel partition ratio Ktr, and the rear wheel driving force 
calculation means 392 is the above-mentioned target driving torque TT. And the rear wheel 
driving force (rear wheel driving torque) TR (=TT xKtr) is computed from the rear wheel 
partition ratio Ktr. The prime-mover drive control means 394 is the front-wheel drive force 
(front-wheel drive torque) TF computed by the above-mentioned front-wheel drive force 
calculation means 390. While controlling the engine 14 and MG16 which drive the front wheels 
66 and 68 to be obtained Rear wheel driving force TR computed by the above-mentioned rear 
wheel driving force calculation means 392 (rear wheel driving torque) RMG70 which drives the 
rear wheels 80 and 82 so that it may be obtained is controlled, and four-flower drive transit is 
performed. 

[0163] Drawing 35 is the above-mentioned target (demand) driving force TT, the front-wheel 
drive force TF, and the rear wheel driving force (rear wheel driving torque) TR. Relation is 
shown. Rear wheel partition ratio reduction multiplier Kcreep In the relation shown in drawing 34 
for asking target driving force TT Predetermined value F1 until it reaches — rear wheel 
partition ratio reduction multiplier Kcreep it is zero — the predetermined value F1 from — 
larger predetermined value F2 than it up to — between — target driving force TT increasing — 
** — becoming — rear wheel partition ratio reduction multiplier Kcreep It increases-like 
proportionally. Predetermined value F2 If it exceeds, it is set up so that the rear wheel partition 
ratio reduction multiplier Kcreep is saturated and may not increase. This predetermined value 
F2 Corresponding to it based on the upper limit (maximum) of the driving force with which 
neither front wheels 66 and 68 nor rear wheels 80 and 82 slip on low coefficient-of-friction (mu) 
ways, such as a freezing way and a hardened snow way, is determined. Therefore, target driving 
force TT Predetermined value F2 If it exceeds, driving force will be outputted from front wheels 
66 and 68 or rear wheels 80 and 82 by the ideal allocation ratio, and it is the predetermined 
value F2. It sets by the creep from the following, and to a front-wheel side and an order torque 
allocation ratio is lessened at a rear wheel side. Drawin g 35 is the ideal rear wheel allocation 
ratio Ktro. The property at the time of being 0.5 is shown. 

[0164] Drawin g 36 is a flow chart explaining driving force control actuation of the hybrid control 



device 104 in the example of dr aw ing 32 . In drawing 36 , input signals, such as accelerator 
opening thetaA and the vehicle speed V, are read in SF1. Subsequently, accelerator opening 
thetaA actual from the relation which is shown, for example in drawin g 33 and which was 
memorized beforehand in SF2 corresponding to said target driving force calculation means 380 
The target driving force, i.e., target driving torque TT, corresponding to an operator's demand 
driving force based on the vehicle speed V It is determined. Next, ideal rear wheel partition ratio 
Ktro for realizing ideal driving force allocation of a ring before and after basing on load allocation 
from the relational expression used by SC4 of said drawing 1 2 in SF3 corresponding to said 
ideal rear wheel partition ratio calculation means 384 It is computed. And in SF4 corresponding 
to said car start judging means 386, it is judged whether it is in the start condition of a car. 
When decision of this SF4 is denied, in order to consider as the two-flower drive by front 
wheels 66 and 68, it sets in SF5, and it is the rear wheel partition ratio reduction multiplier 
Kcreep. The contents are set as "0." 

[0165] However, it is target driving torque TT calculated by SF2 from the relation which is 
shown in drawin g 34 , and which was memorized beforehand in SF6 corresponding to said rear 
wheel partition ratio reduction multiplier calculation means 382 in order to consider as the four- 
flower drive by front wheels 66 and 68 and rear wheels 80 and 82, when decision of the above 
SF 4 is affirmed. The rear wheel partition ratio reduction multiplier Kcreep is computed by being 
based. Then, at SF7 corresponding to said rear wheel partition ratio calculation means 388, it is 
the above-mentioned ideal rear wheel partition ratio Ktro. Rear wheel partition ratio reduction 
multiplier Kcreep The rear wheel partition ratio Ktr is computed by hanging. Subsequently, at 
SF8 corresponding to said rear wheel driving force calculation means 392, it is the above- 
mentioned target driving torque TT. And the rear wheel driving force (rear wheel driving torque) 
TR (=TT xKtr) is computed from the rear wheel partition ratio Ktr. Next, at SF9 corresponding 
to said front-wheel drive force calculation means 390, it is the above-mentioned target driving 
torque TT. And the front-wheel drive force (front-wheel drive torque) (= TT x (1-Ktr)) TF is 
computed from the rear wheel partition ratio Ktr. and in SF10 corresponding to the prime- 
mover drive control means 394 Front-wheel drive force TF computed by the above SF 9 (front- 
wheel drive torque) While the engine 14 and MG16 which drive the front wheels 66 and 68 are 
controlled to be obtained Rear wheel driving force TR computed by the above SF 8 (rear wheel 
driving torque) RMG70 which drives the rear wheels 80 and 82 so that it may be obtained is 
controlled, and four-flower drive transit is performed. Thereby, as shown in drawing 35 , target 
driving force is the predetermined value F2. When small, actuation of RMG70 is lessened as 
much as possible, the power consumption and heat loss are made small, and the use region is 
expanded. 

[0166] As mentioned above, according to this example, it sets to the control unit of a four- 
wheel drive car. For example, actuation extent, i.e., accelerator opening, thetaA of an output 
actuation means by the operator actual from the relation which is shown in drawing 13 , drawin g 
25 , or drawin g 33 and which was memorized beforehand In order to make the target driving 
force FT (target driving torque TT) called for based on the vehicle speed V output from a front- 
wheel and rear wheel side a car condition ( drawing 15 and rear wheel load assignment ratio of a 
paragraph 0107), and the operational status ( drawin g 1 1 and a paragraph 0093 order ring 
rotational-speed difference — ) of a car Since the front-wheel drive force and rear wheel driving 
force are controlled based on drawing 23 and a paragraph 0137 and 0138 order G sensor, or a 
road condition (the road surface mu and road grade of drawin g 23 and paragraphs 0138 and 
0139) Target driving force FT which the operator is demanding In order to obtain, the four- 
flower drive of a car condition, the operational status of a car, or a road condition reflected 
appropriately is attained. 

[0167] Moreover, according to this example, since the engine 14 which is one of the sources of 
power which constitute it since the 1st prime mover is a compound prime mover which consists 
of two or more sources of power, the source 14 of power, i.e., an engine, where formats differ in 
mutual [ still more detailed / two or more ], and MG16 may be operated in the field where the 
effectiveness is high, fuel consumption is raised. 



[0168] Moreover, according to this example, since the 2nd prime mover may consist of motor 
generators equipped with one piece, or two motors or generation-of-electrical-energy functions 
or more, consists of one RMG70 in this example and drives the rear wheels 80 and 82 of a four- 
wheel drive car, it switches between a front-wheel drive condition and a four-flower drive 
condition. 

[0169] Moreover, the control unit of the four-wheel drive car of this example is the ideal rear 
wheel partition ratio Ktro corresponding to the driving force allocation between order rings. 
Target driving force TT It bases and changes. For example, target driving force TT 
Predetermined value F2 When turning the bottom, it is the target driving force TT. Rear wheel 
partition ratio reduction multiplier Kcreep determined by being based The rear wheel partition 
ratio Ktro Since it changes by carrying out multiplication, when driving force is small, actuation 
of RMG70 is controlled as much as possible, and the temperature rise is avoided. 
[0170] Moreover, in this example, when it is in the start condition of a car, it sets, and the 
driving force allocation between order rings is the target driving force TT. The driving force 
allocation between the order at the time of start of a four-wheel drive car since it is based and 
changed rings is the target driving force TT. There is an advantage which is based and is 
changed appropriately. 

[0171] moreover, ideal rear wheel partition ratio Ktro corresponding to [ / when it is in the start 
condition of a car in this example ] the driving force allocation ratio of an order ring Target 
driving force TT Predetermined value F2 Rather than the time of being above Predetermined 
value F2 From it being what is changed so that the partition ratio of the wheel (rear wheels 80 
and 82 driven by RMG70 in this example) driven by the prime mover of the thermally more 
disadvantageous one of the 1st prime mover and the 2nd prime mover may be made small, at 
the time of the following Since the thermal load of the thermally more disadvantageous one of 
the 1st prime mover and the 2nd prime mover is mitigated, continuation of a four-flower drive 
becomes much more possible. 

[01 72] When it is in the start condition of a car, in this example moreover, the driving force 
allocation ratio of an order ring Target driving force TT Predetermined value F2 From the time 
of being above, it is the predetermined value F2. From being changed so that the rear wheel 
partition ratio Ktr which is the wheel side driven by the 2nd prime mover may be made small, at 
the time of the following Since driving force outputted from RMG70 is made small, the 
temperature rise of RMG70 is controlled and the use range is expanded. 
[01 73] moreover, target rear wheel partition ratio Ktro corresponding to a driving force 
allocation ratio at this example Predetermined value F2 for changing From being determined 
from the maximum driving force which does not result in a slip, a driving wheel on a 
predetermined low coefficient-of-friction road surface Predetermined value F2 to which a 
driving wheel does not result in a slip Target rear wheel partition ratio Ktro on following target 
driving force within the limits and corresponding to a driving force allocation ratio It is changed, 
the output of RMG70 corresponding to the 2nd prime mover is made small, and the overheating 
is prevented suitably. 

[01 74] In the control unit of the four-wheel drive car of this example the operational status of a 
car Moreover, a start condition (SA2 of drawin g 9 ), It considers as the four-flower drive which 
drives a front wheel and a rear wheel when it is in the condition of the either an acceleration 
condition (SA6, SA7 of drawing 9 ) or the low coefficient-of-friction road surface run states 
(SA1, SA3 of drawing 9 ). From considering as the two-flower drive which drives either a front 
wheel or a rear wheel, when it is not any, either Since it considers as the four-flower drive 
which drives a front wheel and a rear wheel automatically when it is in the condition of the start 
condition, an acceleration condition, or the low coefficient-of-friction road surface run states 
An unnecessary four-flower drive is avoided according to operational status, and overheating of 
the 2nd prime mover operated in order to consider as a four-flower drive is prevented suitably. 
[0175] Moreover, during light load transit of a car, i.e., moderation transit, since the control 
device of the four-wheel drive car of this example is considered as a four-flower drive when it 
is [ non-accelerating without brakes operation ] under transit (SA8 of drawing 9 ), it is 



automatically switched to a four-flower drive at the time of light load transit. 
[0176] Moreover, since the 1st prime mover contains an engine 14 including the source of 
power, MG16 and RMG70, in which the regenerative control of the 1st prime mover and the 2nd 
prime mover of this example is possible, driving force may be generated from MG16 on which an 
engine 14 functions as being operated in an efficient field as a motor, or RMG70. [ i.e., ] 
[0177] Moreover, in this example, since there is a case where a wheel drives only by MG16 on 
which only the motor included in said 1st prime mover or 2nd prime mover functions as a motor 
in which energy regeneration is possible, or RMG70, at the time of start of a car ( drawing 5 , 
SA2 of dr a wing 9 ) and an engine 14 is started by the non-operating state, the fuel consumption 
of a car is improved. 

[0178] Moreover, in this example, since regenerative control using MG16 which functions as a 
motor and a generator, or RMG70 is performed at the time of braking of a car, or coasting 
transit, the rate of energy regeneration improves and the fuel consumption of a car is improved. 

[0179] Moreover, in this example, since a wheel is driven by MG16 which the 1st prime mover 
drives a wheel only with an engine 14 at the time of the load more than predetermined, or 
functions as an engine 14 and the source of power in which energy regeneration is possible, or a 
motor, sufficient driving force is secured in a four-wheel drive car. 

[0180] As mentioned above, although the example of this invention was explained to the detail 
based on the drawing, this invention is applied also in other modes. 

[0181] For example, although the car of the above-mentioned example was a ring drive (four- 
flower drive) format before and after the main driving gear 10 equipped with an engine 14 and 
MG16 drives front wheels 66 and 68 and the subdriving gear 12 equipped with RMG70 drives 
rear wheels 80 and 82 Conversely, the subdriving gear 12 equipped with RMG70 may drive front 
wheels 66 and 68, and the main driving gear 10 equipped with an engine 14 and MG16 may drive 
rear wheels 80 and 82. Moreover, the prime mover may consist of at least one, such as an 
engine, a motor, and a hydraulic motor. 

[0182] Moreover, in the above-mentioned example, although two or more kinds of examples of 
control were explained, those examples of control are mutually combined suitably in a 
predetermined car, and may be carried out. 

[0183] Moreover, although front wheels 66 and 68 and rear wheels 80 and 82 were driven by the 
respectively different prime mover in the above-mentioned example, you may be the four-wheel 
drive car driven by the common prime mover. In this case, while a front wheel and a rear wheel 
are connected with a common prime mover in actuation, the driving force allocation ratio to the 
front wheel and rear wheel of driving force which were outputted from that prime mover is 
changed with a driving force allocation clutch. Also in the control unit of such a four-wheel 
drive car, it is based on actuation extent (accelerator opening thetaA) and the vehicle speed V 
of an output actuation means of an operator like the above-mentioned, and is the target driving 
force TT. It asks and is the target driving force TT. The driving force which should be outputted 
to a radical from a front-wheel and rear wheel side is controllable based on a car condition. 
Even in this case, in order to obtain the driving force which the operator is demanding, the four- 
flower drive of a car condition reflected appropriately is attained. 

[0184] Moreover, in the above-mentioned example, the amendment driving force dF for climb 
start is beforehand called for by the amendment driving force generating means 355. Although 
the amendment driving force dF was added to the target driving force FT1 by the amendment 
driving force grant means 356 in order to give the amendment driving force dF to the driving 
force of the car corresponding to the target driving force FT1 The correction factor for climb 
start (it is size from 1) is called for beforehand, and it is the target driving force F1. In order to 
give the correction factor to the driving force of a corresponding car, the correction factor is 
the target driving force F1. Multiplication may be made to be carried out. 
[0185] Moreover, although the above-mentioned amendment driving force dF was made to 
output from the rear wheels 80 and 82 driven by RMG70 in the prime— mover driving force 
control means 366 of the above-mentioned example May make it output from the front wheels 



66 and 68 driven to an engine 14 or MG16, and when it is in a four-flower drive condition You 
may make it output from the front wheels 66 and 68 driven to the rear wheels 80 and 82 and 
the engine 14, or MG16 driven by RMG70 so that the driving force allocation ratio at that time 
may not be changed. 

[0186] Moreover, although the car of the above-mentioned example equipped the power 
transfer path with the nonstep variable speed gear 20, it may an epicyclic gear type or always 
be equipped with the owner stage change gear of an engagement mold parallel dual drum 
arrangement. 

[0187] Moreover, although driving force control of the car shown in drawing 29 and drawing 30 
with the hybrid control unit 104 was performed in the above-mentioned example, even if it 
performs with other control units, it does not interfere. 

[0188] As mentioned above, although the example of this invention was explained to the detail 
based on the drawing, this is 1 operation gestalt to the last, and this invention can be carried 
out in the mode which added various modification and amelioration based on this contractor's 
knowledge. 
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&5©C^KLT^;t< 5Sft*A«#4 Sn. *M© 

«ii (-roars) **sfa»wRf±sn«.. 

[0 0 4 4] 

[f6W©»iaa:*Mi©*16] EAT. **W©*lfi««rH 
[0 0 4 5] Bill. *5SW©— **6«©B«iiH»»« 

30 -jjfcmmm&ffij& : £m.w-?z>ft?mT'&z,o z\<DW&m 

[0 0 4 6] ±f2±Blb=£g 1 0 tt, ^Si*<trXiR»© 

i,Tm$im\zmmrz> : E—9i?x.*\s-9 (skt, mg 

<h<^5) 16t, yy;Hf=af>ffl©aiS«*««l 8 

Sr|p|^tC«B^.T^-5. ±IBX>> J >1 4«miSl(|«|-r 
&fe-&£St»«£UT«JiBU. MG1 6*>*Pa©JBBMK 
T**JRi!i«i:L/T«ieL/Tt»*. ±fEx>->'>14 

tt. *©»«E«©»Aaiafi*«l»-r-5XDy 

<Dffi'g.9TK$:MVc1i J &Z>fztb\Z?:<DXUy h 

[0047] ±.&mm.tt&m 1 8 a. wkwk:**^ 

jSL*WS#E**^jS#E««T*oT. ^ifi©«I'6 
* 0 ICffiSt U T IUte nfffi (C RJt & ft Ac 3 o © mem 
so ^. -T7S:ft%±fBx>v> 1 4lcy>/^S2 2$^lx 
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Tii£S2nfc1t>^ 2 4 <h, »l*7yfClS^l/ 

xmm^mm2 o<da?M2 6i:nsstiio±EMG 

1 6<0ta*«i^jiiK$nfc+^ Ut2 8 WZ2i7?y 
2S*IT*R«1«2 0CDA^Wl2 6K:IMSSn 
ioyi/-+B 1 *^UT*@(E»*rfct^«A^> ? > 
y 3 0 l:I«Sft* 'J >m 3 2 t SfATlr^. ± 

£ Q _kiB?gl y^y^C 1 , »2?7yfC2, yi/- 

[0048] ±$^mmm^mm i 8 £-e-a>=^ ut28 

JC»«SnfcMGl 6»±, X>v> 1 4 <0ffcl&ttffi-r& 
t>*>^t>^2 4©HICtt«JC*^TMG 1 6(7)%ffl:a 
SWatSutt^MGl 6<&|lM0»Si h;^T* 
^K*^3S^#<?S:^«t'5{C^r^ Ut2 8tc5§££1± 
^n^CtCJ:0, »J >^t3 2 ©EHER 

;un> (ETC) £«&«l£UT^*. C<Z)t#, as 
8 0^+Jtp (1t>^2 4tf)#$C/ / 'J >^ 
^3 2(D*|fc) #fetitf- j&M&ffiT&^O. 5£ 
f^xh, U>^t32©h^ :+t'Jt280h^ 
y- : it>^-V2 4(0 = 1/p : (1 - p) /p : 

i<^H«^e», x>>?> i 400 hjvp&i/ pmtct^ 

2«KJfl«SnTftg*jMl2 O^eii^tl^GDT, 
[0 0 4 9] £fc, ±B*»*ii« 2 0 HU AM2 6 

*5ct^m*wi3 8 ki^n-pniawsn&wssa^pi*© 

l*#©pf«^-g 4 0*«ktf4 2 ftlbl»^ 

y*-u 4 o*5«ttX4 2K:#*»tf6n&«waiJR©e» 

^h4 4t^T^, -ttlS l*KZ)nJ^-iJ 4 
0*3cfctf4 2te, A*tt2 6*«fc«ffi/j«l3 8fC^-n-e 
ni^$nfcH^Hie«:4 6*cttf4 8 <h, ^CDS^tBl 
K^4 6*5ctrX4 8 £<?>m\ZVffi$:mi&'§rZ>&'OlZA-Jl 
$fll2 6i5cktflHrt*H3 8Kl»L/T»fr*lR»ClMftpIIBja 

0£>£^5 2<h, -^nSnllfiElK^S 0*5cfctX5 2 Kit 
^6^LTaI^y-U 4 0i5«fctf 4 2C0SW>Dg-r?S 

>y 5 4*5ct«5 6 ££«MLTl>*. 
[0 0 5 0] ±IB^©^ii^2 0<Z>tB*/tt3 8^6tBA 

£tf lM(D*$fi6 2, 6 4*^LTl*JO>liM&6 6, 6 

tt. mr^6 6 . 6 8(D*efc££ET*»tt««rt*«KS 




1#liB 2001-171378 
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[0 0 5 1 ] RulSIiJIglftSH 12(1 !f§ 2 JgCSftSIT fcfr 

T. RMGtlO) 7 0 61^, f^RMG 7 O^btB 
*SftfchJ^ll MlgI7 2, H»**S£1t7 4, 
*cttf l*KZ)*Wl7 6, 7 8^ltl^i«B8 0, 
8 2M*if £n££5{C&oT^£o 

[0052] @2n ffiBB^nibgB i o (DmmmMm 

Ml 8S«/r(Of^«r^H^«01(IA*fc«)<OJftEEIWW 

10 R, N, D, B W# 1/ > y ftl^Sff^ n^) y 7 h UA* 

;U#9 3£*iJffiL^O, y7hW\-9 0(^)»K^ 
IT, Dl/>y, Bl/yy, R 1/ >^fc*HT* 1 9 7 
v^C 1 (D«^£ESrmJ3E-r*»lWJE*9 4^H*btt 

»2HBE*9 5^7Cffi*ft»&U Nl/>y, Pl/>y, 
R l/>v ; ^4sViTy k-+B 1 <7)^JE68S/±-r£ff§3 
MJE#9 6^7cJE*tt*&-r*. JifBJil 2 P5J±# 9 5 , fg 
20 3iE#9 6H A-f yj y FMWmWl 0 4i:J:oT 
IBSWJrtyW H#9 7frt><D\h?mmzW-D 

U Iliffi#9 4H /vf :/U y KW»3£«1 0 4fcl 

«t o tfa - =r << -mm $ n & htj^t & ^mmsi 

[0053] B3ii *mMm<Di»mmm»mn^mf 

«gs loo, %j£$g»gB 102, A-r :/u ^ kmh 
30 gt 104, mnm'mmm 1 o 6 , y u-^jfugs 1 

0 8H CPU, RAM, ROM, A£BvM>y* — 7i 
"X6f X.fc3fiiV-r i7 □ 3 > ta-^T^ot, CP 

«snfc^nif^A^«SEoTAA«^&«13aU, a^a) 
[0 0 5 4] X>y>»gll 0 Ott, X>i/> 1 4 

^>^3(cx>v> 1 4©tB**— Rf»tciETS : B:*&» 
icxn^y h;i/T^^zLX-^ 2 l^riTifflT^c 

[0 0 5 5] ±IE^iS$9i9SS 1 0 2tt, ^c^A«, ft 
fkW&tik 2 0 <7)eBfi^;l/ h 4 4 <D&f}ifii&&fc'0+ftfe 

r&<k&&m h)l^^Ut)t>x.>^y l 4^J;^mg i 
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U *|Ra>«ajtr*<-t<OB«l*jSJtrmt--at-*«t: 
3 KiftRXjMI 2 0 <0&i!Jt r SlWJPt ^>o 

[0056] £tz* ±m^>zs>mwmmi o ofectrx 

-Sic, fci;Ui±lBXny h^T^^x—* 

TE *3fcflia(E»NES«M"rSfc«6tC±EXP!y 
T^^^lX-^ 2 l^iSJtr Sr^MU X>y>14 

[0 0 5 7] ±JB/Vf v 0 4 

&i:>6^l)Sf811 1 2^bMGl 6^ift3S&$ns 
ffiffilB»t^tt^0)MG 1 6^e>fl8fil 1 2^m/j 
$ns5!ail8KSiWIWT^-f >n—9 114 SMfflltS 
fc«XDMGSM?lfgS 1 1 6 Ifgll 12^^)RM 
G 7 0 iZ&ffcZn&mWjMl&T&^te't&RMG 7 O^b 

iisn i 2^m*ati*5s««8i*iw»-r*>f >a 

— 118 £fc*6(DRMGfIifflS£g 1 2 0 

h WN*— 9 0©»fPffiHPSH, XO^h^ 

cc) , »3lv, ligii i 2^iiisoci:S^ 
-rn^io^aw&fi 1 -5^(5: fete, 7.uyh)vmme. 

yi/-+^;H 2 4C0}#f^ffiBF fcS^T, MG 1 
6gt^teRMG 7 0<O*tl:^ea Ml^fc<fcOIW»A 

[0 0 5 8] y7hWt-9 0^Bl/>y^UDl/> 

>y^C l*«&St6ftloS2?775 1 C2*J:^ 
ls-*B ltfmzB%C£tlZ>ZZilZj:r). HbMG16 

tc:43^T, ifgii 1 2 own&soc /fi^tbWLTtz 

^ic^g^f ££a&lCX>:/> 1 4 ^teid^-ti:^^ 

AbtlT. ^-n^T(7)^ff ^Ittl^bMG 1 6^^ 
ttRMG7 O^ffiSftSn, f©MG16«NJRMG7 

oKctogesai i 2ai3fcfisn*. 

[0 0 5 9] Jt««+ft?S(f^fT*fcttS5ft^fT 




^^2 0 0 1 - 1 7 1 3 7 8 
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2i?5y5-Q 2&mz&&21£t>nR-D7U-*B lift 
*ft^n^Ci:(CctOjfiS**Sgl 8rt*-H*WfcIlHllE 
$i±e>n, #£x>v>l 4tC<fc9£itfcJ:^<DX>^> 

1 4MMG 1 6fCcfcO*nfif^B»$nfcO> 
#bX/y> 1 4(CcfcO*M*^IKa(i$nsiF]P#JCMG 

1 6{CctO#^S^l 1 2(D*«^fTton5. CI CD m$5 
^-KTH 1t>^ir2 4CDHI^aiP*>X>^>[Hlfe» 
NE (rpm ) U -\*3B*f 2 8 CD^te&l-fcfr^MG 

10 1 6 0O[HlfeS:NMG (rpm ) £ U 3 2 CD[pIg»IP 

%*Sa^iS«|2 0G>A*M2 6<OlHltejS«NIN (rpm ) 
ittHtfiT*^*^, H^7c¥®rttC^^T3*0DlEl 
CftM (KM) ^fcfr%tf>^leIteftMS, 
iriateftMR, *J:^^UirlElteftMCt«ilJtM 

8E*>^irlil«»MS t*^U^Iilte»MCfc<7)MW« 
1K»«U U>^irlirtE»Rt*^U^lHie«MC 

20 p KJtJSLTH*. 

[0 0 6 0] £fc> fci:Atf5Sit*PJ£^fT*Ctt, ETC 
^E-H-r^fc^ Hl^iWE- H#MiSn, ^2^77 

U-^B l^^zMtk^tifc^mtrUG 1 6<z)5S«fi 
(El^fi) Tftfr^OOMG 1 6 (DKtl (MG 1 6 £0 

0. x>^>l 4*«Bf^©!iME*^K«fSnfcjRJBT* 

m&m*>frizm5£mz-&*>nz>o c<d^o\zx.>^> i 

4tcJ:oT*:Pi43J:^MG l 6^ffi»$n^«^Jctt, 
30 I>y>14OhW35U/pfgjti^tfp = 0. 5£ 

£ 2 fstiiBsnTJss*** 2 0 ^6i$n§. 

T&fc^. MG 1 6 C^IUtelSNMG^S 6 <DA& (ftCOHI 

2 O^A^MliieaNlNtt^Tfe^fc^MttffJhbT 

*{tS*&n4^tlc4:t>3Q:oT*!iR*a«2 0 <BA* 
MEHE*NIH*«i|iaiS1t6nT, *Pa*<«it 2*5*1* 

40 [0 0 6 1 ] y7hl/A-9 0^Nl/>y^fiPl/> 
^jftfPStlfc*^, lffi(:fca-h7iR-Kl 
*Jfctt2fl«»«StU S1?7-;K1, ?g2^^y5P 
C2, M^lz-^B l*t*JC*BftSn, iKSftiEg 

■ 1 8Jc43^T»*ea«a^«f»sn*. dottle 

*5l^T, ligll 1 2©StiSOCiWRSStl 

#ftStt6ftfctti"C, MG16C<tDX>y>14^ 
6*1*0 y7hl/A , -9 0^Rl/>yA,if^ 

50 nrc^^. fct^tfeftffifftjt^ffTtt^-^jfeff^- 
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n^CifC.tO^ $bMG 1 6(CcfcO*Pi*^it^fT S 

l^£Si*enjao»2*5*?C 2A«»Sn 
Sttfei:, ^1/- *B lji^Uy^StSft*. 
cn{CJ:0> #nm&«it$ii:^ffiil!i*tUTMG 1 6(0 
IB A h;i^£X>>?> 1 4<DthJj h^^^JPASn*. 
[0 0 6 2] Sfc, BJB/W y«J y KftfflHSUl 0 4 

ttftjpiSHf ic 43 ^ t . *m<z> mm /j z m iz m 5 t 

it, «8 0, 8 2*>6fcJBft*S3fi*S^SB5uK7 

^^^^^/ca6(C, RMG7 0 fCct 0 8 0 > 8 2 £ 
£l£TmJ«6 6, 6 8 <DB»j#*{gT£i*5ffiM 

[0 0 6 3] ««$m^fB 106H n >5r 

ft£cD#SSMl 1 2©I«ISOC^«)8^n3t 
TEBffiSOCD ^Tl^ofc^tCH MG1 6^teR 
MG7 0(C<tO5S«$n/t«^;x^;^T#«K«l 1 

Sn&i:IS«SOCU *±Sfet>fc»&fc:tt. f0MG 
1 6SNJRMG7 O^b^tt^X^^^-Tr^mf^C 
iSgSltT*. 3: ft, ±C»«^|RUT, Ilgll 1 

ASdKfflwiN<h^ai©jKfliwouT h<Dm<»mm*. 

^i^MM P b [=58««* PMG+ iSftS* P RMG 
(ft) ] **«;ift»£K:H *<0gAn*^tt«r&tHb 

[0 0 6 4] :/U-— *8a?)?3£B 10 811 fciASTR 

^3?Jffll[Hlg§^^LT#*^6 6, 6 8, 8 0, 8 
tt^tlft^-f — ^6 6WB, 6 8WB, 8 0WB, 8 

2WB&fflffll-r*. ft£AH TRC«»Ttt#*tti:H 

BBS) fctA«*m«l*l»*avFR, fcmf$Si*«S}*iiv 

m (= (VFR4-VFL) /2] , «f6#ig C= (VRR-hV 
RL) /2] , &&Z$j£foMM (VFR. VFL, VRR, VRL 

<Do*><Dmbm^mm) sjub-t*— ft<h*_tf3E 




^^2 001-171378 
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OXU-y^RS [= (AV/VF) x 1 0 0 %) 
a6HS^^nfcg1iX'J y^mRSmizAZ&OlZXUy 

;i^yu— +6 6WB. 6 
8WBft£OJ^TnM&6 6. 6 8COffiSft*S:ffi;T$i3: 

a. £ft, ABswm iMftUfmKfc^T, 

iC ^-f— ^6 6WB. 6 8WB, 8 0WB> 8 2WB 
4ffl^Titt6 6, 6 8, «8 0, 8 2 CDf&JS&^J ^r^l 
}#U *PiOyj|pJ^tt^:ii5^^)o £ft* VSCilffiBT 

^6cote^, 3-U— h-tr>-y-^<bC03 — K 2$i 
Gir>-y-^6©«t«ai3iK43«t«£* («) ftHB«fc£ 

T*WlW-r*«k3K:, *-f-;^U-+6 6WB, 6 8W 
B, 8 0WB, 8 2WB0n>Tna\ *5J:^Xn^ h;i/T^ 

[0 0 6 5] B7lt ±B/W y>Jy HWWttBl 0 4- 

20 S7(C43^T, m*h;Pi7««fSlft^ai 3 on 

e>n/tt>C0T*D, RMG7 0<^tB^ h^^*JMIETS 

l?«gI8{C^^n^ck3fC, RMG7 0CD[Hlgig^NRM 
G ^^-rielfeii^fft 1 3 2 <h R MG 7 OCDtB^J h;U^T 

rmg ^m-rmt) hjuzm 1 3 4 to-^j^g^tcu^ 

«7V:h;i/^fB^A2 Jft«fct)'6>*»W^SS^»l ttl* b)U 

30 ^m«cTftt)^Ai ^(DF^#jco^ch, hjizimm^ 
A2 $Kc^o^^n^>^h;u^ffi^Ai jgicfcofeffl** 
«^«^»2ui*h;i/^««-rftfc'6A2 m<Dp\m<DM 

^s-rt>(7)Tfe^, ±e»2tB*h;u^««ttfctAtf 
[0066] mmm^mm^SL n6n y7hi/ 

40 ?Ri3 8t, ^ftu«*^*}iVFR, fcmf^a^ilv 

FL, *rmira*te*aVRR, VRLtCS^^^ 
T*iftiRFtCilES6«lT*Smif«l6 6, 6 8(0XU7^O 
»4* U -y ^ISf g! 1 4 0 t , ^^43 

T>^ f -X^7^*iJ^-r'5T>y-X7 : -T#iJ^^gl 4 
2 2<^#fPiIffi^m«MW±T*^CtJcS^^T*M 

50 ^jpja*fp*wffi-r*aia*fp*«j«*a 1 4 6 7^ 




(10) 
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ft^fifswffi-rssiftffifitffwjg^a i 4 8 1. Ti7 

WKi) £*J5rr*«a^fT*J^Rl 5 0<fcS«*.. * 
[0 0 6 7] tB*i h^^M4KBM¥S: 1 5 2 fi *Pi© 

1 3 0 {cT-»g2is$nfcascas(otts^ h;^««^6 

lo©tti#Ml^««*a«-r*. ttifthJI^flMaft 
fgl5 2B, *Pi0»atttt. X>i;> 1 4(C<fc9gg 
Ui£tl3iffiiii6 6. 6 8 07U7^*i. WLW£T>y 

4. ffc*>-&. ¥ffi&£ftffi«J£¥g: 1 3 6£«fc9. * 
PifSifl, *:*ftX 'J y :A 7>^f7©HfnWWt 

-?t£tl*>, 4ifelgfj!)£:fT?RMG7 OWiii* Ml/i?©*! 

C0068] ki 2 mmmftmmwmm 154a, ±mm 
tj b)ir{7mmmiti¥& 1 5 2 tc«t Dttmoa&Rffifcs 
-^-catR^tut 1 Hi'^^icso'^t, r 
mg7 osfpwis-a-s. m2&W}mftmmwmmi 5 4 

a^g2jtic^jSL7c^:^Sw^i<)^^-gHlfr^8 0. 30 
8 2*->e.^W^S:^$-ti--5J:-5fC, aiR^nfcm*/ h 
WIi^TRMG7 0^15t5. -TtttJ-fe, IK 

5fcRMG7 0$fPiS«Or*4. ft 2 EdMifHb 
iW»#a 15 4H, *M%it, KM&X U •;/ 7°. 7 >^X 

T-rco^-rn^co^pmiiT'fe-s^^fctt, 4$aigK)S6 

cfc DiliR^ttfcSg 1 tU*/ h;U^FS«lcSo*^TRMG 7 
0£f£ffij;*-t±. Eelsl^ff. Sna»fP. ffiftffijfcfr. «5i 40 
i£ff©^m^©*WttJ8T**«^tctt. 4|&Sfggfj5s/| 

*sr&<»-5fc«e>tc, tts^j h;u^«g«a^ai 5 2 k 
<fcDiiK$nfcm2{±5/j bJiifmmzm^xRuc 1 

0 SfPBftS 

[0 0 6 9] ±(E* 2 KM«f^lbmffll^@: 1 5 4 

tt. *Ma&Rffi$l£^§k 1 3 6(cJ;0. i£Pi©f6ii;£ 
fif. mfl§6 6, 6 8 ©X 'J 7>y-X^7. JJeIhI 

±-r^fclsb\Z, -7'««)iSS3nfciinB#Kl^tCRMG7 0 so 




<ftHf) 2001-171378 
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[0 0 7 0] * fc. ±ffiSB 2 JMBIlSl^aftiriiiW^a 1 5 4 

«. m*h;u^««a^#fti 5 2fc:«toa#isn&m 
-/j b)i?mm^n£.X'e>b<D<nm± b)izm.& <o 

K;i/^«g«c7)^n* Tcofc cocoon 
;p^<icfc o fei^s* bjwmvtiiti bfrirtammw. 
■z titc® 2 bJizmmzfttLTm i tu 

MG 7 OCOttiyj h;i/^2-<B;T3-&. ^$S8 0. 8 2 ©gg 

[0 0 7 1] A B S 15811 inrfSTV- 

IrMW&mi 0 8KJ:£ABS3iiJffll©^fT c K fte*)*. 

i»8E*«aa-b>-y-A^e.©m^sfijfflLT*MoiBi!ft»fp 
Hff^-cfts^s^tw^-rs. vscisiiwisfti 

6 0(1 ffiiE:/U— *$W3£»1 0 8(;:<fc3VSCfOTf 
©HfT4>, t-&*3*.i|ip]©SElll4nc43^TX^7U 

7 * ^ tt ^" - / N* X r- T K it -T W ffll © ff 4> T' * £ 

±B#lfti8-fe *mj^i*^i*3iVFR. £hu 
ifil#tfe#j^VFL. ;&&f&*$fe*«VRR, 

6 2(1, 0^b7i^iia«-fe>+ncj;o^m^nifc^s 
^-r^>o iea-fe>trg?ifwj&#fti 6 6tt. vscasijp 

-r-5fefe©3-u— h-t>-y-©s^^*ij^-r^>. 

[0 0 7 2] m 2 ®«l«|^WlffilJ»^a 154(1 

■t ^g^j^a i 6 4 tcck o *$ftig-fe 

fijssnm. AB SSWPJ5t^a l 5 8 IC^SAB S 

mw<Dftmmj£tifi&wzvscfflwmf£^®ii 6 otcj; 

^^/SitUT^ff LTtiS*t§8T*-pTfeRMG7 0 
©ff»*flcih*-&<6. m 2 HfbSlf^lftfliiJffli^a 1 

5 4»4. «ia«flBWfe^a 16 2 K«fct>Tfl£fitt«-e* 

*t*ij)eanfc«^»ctt. rmg7 o^^^tMtcfpift^ 

IW»#ai 5 4(1 *6ft-fe>-y-aiif!pJ5£#Rl 6 61^ 

-ht>+fS«fl|tfgl 6 8l:i03-l/-ht>U- 
©a#*«W^Snfc*^»4. fc<i:^T>y-XxT*iJ^ 
¥81 4 2fC t fc0 7>^-X^7#«££tlfc:<i:L.Tt> 




(11) 
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RMG7 0£fFffij£-ttt\ Itfamm&ffli&Lte^o 
[0 0 7 3] I*l9&c*:aq*ll Ott, /W^J7 KMfie 
SI 0 4fc£<BfMffl^ 

ht*9l, H9tt4*6iKi!iS:fT 5RMG 7 OOfcB*/ N 

4^§gffij^4 J ±^^^ihT^4^ggS<i4 J ±^-^>^ 

[0 0 7 4] H9©ttl*h;i/^«««J«*5cfc^«l6«llft 
ttW;i/-5F>Ttt, !fflEffifittffi*iJ5£*S l 6 2 t;:*fj£ 10 
nSAl fcUtrVC. naia«7&*ttffij»»«»c«ikS:* 

5 A l(BfflW#ftfiSn*«^te, SA16tC*5^T4 
WD^gA«5>^Uty hSnsttfcIC, (MrEfcBA 

h;i^<s«s*?^s 1 s 2 Katjis-r* s a 1 7 tc&n 

X, RMG7 0 0)[liyjhMg«<hLTl^:h;^i^ 

ai «^<fco*anfc»iai*h;u^««^a«$n 

£0 #;^X% WIB» 2 B»*fP»fWW*R 1 5 4 tc*r* 

"T SS A 1 8fC4o^T\ 4tftfflI(j*^fTt"S£:«>K:RM 
G 7 0 7&*S§lWrt h^^«ftfC:fc^Xfm£i*6n 20 

So 

[0 0 7 5] fifHESAlco«Wr^5^Sn*»^ja. mf 
E^PiSgitW^^S 1 3 8 IC^JSTS S A 2 tC&^X, 
m<0%attttT&&ftiSftVft*. y7hUA-9 0 Ofi 

So r<OS A 2 ©WBf^t£$n§«^H, S A 1 60, 
T^fT^nT4«iffil(iS:^fTf Sfc*fCRMG 7 0 rt* 

u ±aasA2<D2pj»f^sie*ti«»^tt. me*»^ 

U y^lSfSl 4 OWffit^S A3lCi5l>X, X> 30 

>>> i 4tz£vmm2n&±mmffiT:&z>ffiffi6 e. 6 

8 O X U * ^**3B £ L fc*5*3W*J BS 2 n S 0 C O S A 

6 6, 6 8 OX 'J *y ^^Bf^fflcfc 0 fe*#^**5*vW 

So CCDS A 1 4(0W»fA^gn5«^ll SA16 
KT^fT3tlT4*|ffii!iS:^fif-rSfc*tCRMG 7 0 

A140)»^$n^S^l SA19K45HT4 40 
WD^g§#?>$^>J-tr^ h£*U S A2 OtC&^Xgt 
ffiORMG 7 0 ©ffiffljSt&to%B8 0-*^H3lf*HC 

So CCDS A2 0(B*JW*<5££n*«^ttS A2 1 fC 

*5i^T»2tB*h;i/i7««^awsn*^ tt$n§ 

«-&ttS A 2 2 tC&l^X, RMG7 OOLB^ h)V2$:'fo 

*\zWL>>Z^Z>tz!b\zm,\\&-)} h;i/^««^6fB2tB* 
h^^flS«^T&t>^Al JSW>6A2 HMfc* lc£{fcS 
It^nSo *^SfiffJTfi, ±SSA20MSA22t> 
ttEttfthJI^MttBtt^ikl 5 2(:MLti^o so 
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[0 0 7 6] SA30Wi^$n^)i^H WET 

yy^T-yn^m 1 4 2 tc*hc-rs s a 4 tc^x, 

<0SA4<Z)*iJBf^#^^nS«^tt, SAlSfC^ 
X, T>yx^T^m^flJ^±(7)^:^$XS>S^S^ 

So COS A 1 5(0*lJ»f}&t#ffiSn*»^f4«»ES a 1 
6JWT^ff$n, 4*fiSM&*^fr?'*fc#f;:RMG7 

SA15£DW5S$n5«&lt -kfESAl 
9«T^ff^n, 4^gglft^^fft-Sfei6(CRMG7 

[0 0 7 7] SA4(Dfl»^$n§S^H fl&EISE 
0^ff*lJ^ai 4 4t£*tJ&"rSS A5{C*5^X, Xt" 

WKsn*. ^©m««tt4ii6B!tt€:4e:^i:-rss<z)ie 

ft£«»rrSfctf>(D<6T&So ±IHSA5(DfiJBf^ 

sns*^it BdEJpaMifPW^a 1 4 6^/srs 

*fl«Sn§. C0)Bf^fife4»ffiI(iS:ifcSi:TSe<D 
xa>y h;i/^^>fb^^fiJ»f-rsfca6ofi6X*S 0 co 
SA6^Wg£$n^I^H «9E»SftWf3fefT*iJ« 
14 8 S S A 7 tC*5^X, XD7 WUBBft 

ffi t> 4 ttKftSi^K SSOX n ^ h ;HB« 6> 
-TSfctfxDffiT&S. COS A7<0¥OSW55££ns» 
ffflE«»j£fT*U5£^R 1 5 0 S A 8 \Z 

Jmi£^fTX**S^5^*<, y7h L/A- 9 0 OjgffMS 

So 

[0 0 7 8] JiES A 5 7!>MS A8^M(D^ftl^ 
SSSnfci^l iSSAl 9JWT^fir$nsCct 
tCc^O, 4i^K16^*fTt*Sfe^^RMG7 0^2 ttl 
* hJP^M^tC^^^Xf^Ki^ii-etlSo L^U SA 
175MSA8©2pJ»*«^-rnt>55£Snfc»^ ffc* 

6 8 OX U ^ :/43 J:tf T >^r7^4itf, EeIhI* 

^>^-f >^u^>h^nfc^, saioi:*^ 

ofc^Srt^W^nSo C(?)4WD^^>^ll ±E 

s a 8 <o«iWA*s^anT*^(ojisaRfms»*Tafc 

(FF) JBi!itRfi^«01ft^SI»(Dtffco€rS:KfJt-rs 
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[0 0 7 9 ] ^SJti±fBSAl (XDPmtf&feZnZZ 

s A2 ofiiT^fifsn*. cico<h#, Sim 

««a*»Ksnjit3RMG7 oofPijat)WA2 ictor 

[0080] K±toxT-yy*««0jib*ffana5-6. 10 
©w^ts^n^t, sai n:i5^T, *w©aft 

©Bfttt»rt*2*l (FF) MbKttTft^^SA^fiJff 

m 2 Ribflif^nam^ik 1 5 4 tc^-r^ sai2c^ 

Ir^T, RMG7 0<OffiBii*^*tC|Bj^oTHi^(cH£T 
a*6n*CtfcJ:0 4*IB»«tt*6 2lt (FF) B 

»«JB^»^fc*{ks*6ns. l**u sAiiofl 

(f^tSsnsi^Ji, 2*1 (FF) Bfttttt#<4ft&3 

tl^)o 20 

[0 0 8 1 ] 01 O04iIl^i»-f>TH 

BJie*«ig-t 1 6 4 s b 1 

^^S#T*S^5*^*iJ»fanSo CCDS B 1 flMHI« 

*<5ssn4»^n ttriBAB s wwtij^a i5 8c 
^rau Miev s cMWKfg 1 6 0 K*ue-r£ s b 3 

tlZ> 0 JiSSS B1MSB3 (DfJj^O^Tn^^#^^ 30 

nzm&te. 89iH» 2 swi*fpi!i©iw#a 1 5 4 t*t« 

nSB4tt^T, 4ttBlbfMKrr &^RMG7 0 
c^fPKi^+ih^^^jhan^o 
[0 0 8 2] L#>U ±ESBl^SSB3 0MBf3OHi 

i 6 6 k*ns-T5 sb5 tc*5iiTieft-tr>-y-^a«T» 

*^«»rStlS. ±ES B 5*5ck^SB 6<0«W<Dtrv3" ao 

15 4 tC*fj£T£ SB7 IC&^T, 4(6B»fP»rrfcto 
^RMG 7 0<7)flHBft^4 1 ±^^^lt:an^>o Lrt^U 

±sas b 5 4dJ;^s b 6©*jBfcDi^nt>**s^an«) 
[0083] ia^^ic ^mt&mz^tM. m,2u 

Sft«fPft*J!B¥S 1 5 4 (SA18) tCcfcoT, £B-/Jh 
Mfi«MfSl5 2 (SA17, SA21, S A 2 

2) ^<fcotEttanfc**asa>tH* hu? 




1#BB 2001-171378 



22 



W:S^TRMG7 0WiSt6nSCt*5, * 
W©BtettB«c:*i;fc*»^-D+»a:tB* HEIGHT 
RMG7 0^fP»Sti:6ft*OT, m^^fT^TfC 
&tt£RMG 7 0(D^ffl^JK$n^C<h^ v >^<^ 
0, 4«B»tbT(Z)*Pi(D^ffttffi*^JXW^^n 

[0 0 8 4] i^c, *mmwz£n&. aaHi^«* 

BEtt^a 1 3 0 KEtt£nfc*R««<&m;fr h;nr«* 
tt, RMG7 0<&|p|6iiSNRMG ^STEieiSSMl 1 3 
2 <h^-C7)RMG 7 OCOtti*/ MU^TRMG fe*"Tia* hJU 

47*61 3 4 t©-*7c««rtic««sftfc**ia©« 
4ffimm<D { &wm&wz&K). m± h)n?m&mmiz 

[0 0 8 5] #!6JSWCcfcnk£, fg 2 HSMMftft 

Ifflfgl5 4 (SA18) tt, Hi*hJ^«*»Rf 
S152 (SA17, SA21. SA22) tCckOMW 

T*§«^tto^»2 111* Ml^WWKftjLT* 1 HI 

^©MG7 0i:J:0IlSnSili8 0, 8 2 CO Bib* 

[0 0 8 6] *^J6Wc«fcn«* I2jgi»ffl 

3iW^&15 4 (SA12) tt, 4Mlttl75^RM 

g 7 o&f^»a^^2«BibtttB^wo»i*.sa^K: 

ft, R MG 7 0©tB*h^^*«IClfil*^Ttt^>d^C* 
WZ'&*\Z{&Tt£1±Z>Ztfrt>. 4 MBfbKffiA^ 2 Ift 
B»tRffi^9J01ftx.l^fC*3frtS»i»8 0, 8 2C7)|gffij 

[0 0 8 7] *mfi«^«tntf, 

mn^& 152 ( S A 1 7 . SA21, SA2 2) It 

Mm&mmvtm* x>i?>i 4^«tf3B«ian*m*66 
tcit^uT> b)v&m.itfim\,*ft i m-/j 
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> i 4 \z£Qmm2tiz>m$m6 6. 6 8<DX'j-yXW; 

MG 7 0 (Cck OiSfftcf tl-SSUn 8 0 . 8 2fl)ilM+ 

WCJfcCTRMG 7 O^fPlftS-a-^n-SCilCiO. % 

*66 6, 6 8(DX'J >y:7*CQ#?ffi, *Pi(D7>y— Xt=-7 
<0»^*W3i(C#e.n-5i|B]B#(C. nf&ffHCRMG 7 0 

35-5o 10 
[0 0 8 8] #atf(5W;:J:ft«. §**Sii-t>+t- 

©jftwswje-rs^iia-fe^-y-iiftw^ai 64 <s 

Bl) t. ft#!6iS-fc>U-^<E.©fI#*fiJfflU. *Pi<D 
IH»J*fplitK:is^-C*lft©;*. U -y ^*«*T'*ia^3nfc 

T-5ABS!li)Jffll*fiJ^-r^>ABSit?iJ^#iJ^Sl 5 8 

(SB 2) t, *M©J6IU + tc43l»TX7 1 7'J>5 r Jj?'f 
— jkd*£^ e,*#:^f|pi^n^cti«j; -5 tcfefrcDiMlcD 
©I K> ft * ^ {4*i& ©SB© ft £ M ffl L T 7 > y— X t- 7 & 
Mtt- Wr7&ffi±T2>V S CmW&W£-r2>V S 20 
CWWttfUl 6 2 (SB 3) t«A?.tl, *.2|g 
iiffiiHSIfgl 5 4 (SA12) 14, ±fE*tfeJS-fe 
>-y-©S^B#. £ifcte^-©AB S{WW*"J^ai 5 
W4VSCffiiJWJ5£^g:l 6 0 tCcfc^AB SMWJ&Wt 
V S C$iJ^CDft5®jWj&B#tC(4, RMG 7 0 <D*fcWl$:foik 

fc(4^-(DABSiri(lffll^©^('^4VSCfWffll^a©f^l(|S# 
tcte. e®jW(Cmrfi6 6. 6 8 \Z£Z>ffiffimWlVm\zW 
OM^n^OT. *:^*iiVFR. VFL. VRR. VRL© 
ti-rn^©S#(w^E3-r-5AB SfWf5*tif4VSCiUIW 30 

©»#7WHia&£n, gc^t4$ijffli ; F#^±$nT. &± 

[0 0 8 9] *3fcjfi«K:«i:ntf. n«a**56ff» 
E©* ©^ffc^-T-iil $ n-5 T-a6^d6 e. n/ts^ * 

(sad AtKitsn, &2mmmitm®mm&i 54 

(SA17) (4. -t-roffifittJBWje^fti 6 2»C«t0ffi 

jattffi^tesnfcw^tcfi, m i asft h;u*««»c* 

^»TRMG 7 0£MftM(Cf£M£l±£fc<E)t?$>£C<!; 

ffiSiKHt^-StgffilWfCRMG 7 OrttfPB&S-B- 40 

[0 0 9 0] ^SSWcJctltf. *W«»jt*fr 

TiS^tSA^tiJjt-ra^tMRJUaJ^ftl 3 8 (SA 
2) i. £Biit&T**mtft6 6. 6 8 ©X 'J >y ~7<D% 

£«#jjrr**i6x'j 7yflmi 4 0 (sa3) 

& t-t s 7 > y-x t- 7 £ *jjrr 3 7 > y- x x t 
©14 2 (s a 4) *eft#Bfj£«:«fc0 , b**^;:£ 
£*j£-r*te@jfefT*y:£^Ri 4 4 (sas) t. 7^ so 




4tW2 0 0 1 - 1 7 1 3 7 8 



24 



■fe^^^HSkffiSS-r&fo-fe d«/dt «t(IW±T- 

Sfgi4 6 (sa6) t, Tv-t^yjimtt-mru 

Wfc'ra&ftffifcfrWJt^Skl 4 8 (SA7) <h, *Pi 

©wa^fTswjErattis^ffWffi^ai 5 0 (sa 
8) <h£«A, &2mwimfewitim¥fki 5 4«. *n 

©fgit^fr. *i®XU'>y. 7>^-X^7. £|3£ 

Ctt. 4tt«»##gfctt»(iffl:£UTRMG7 0 SrfP 
»$-&*©-C. 4*&«tt©&Ktt«ifc*«fca«i«fc:fB 

[0 0 9 1 ] Sfc. #*iSW;:«fcn«. MS 2 JKffjflSffsgf, 
fUJiH^ © 1 5 4 (4. ±IB*Pi <Df€it *$fe(DXU-y 
X". 7>^-X^7. KEIeijfefT. JJOitSMe. &ft«fjfeff 

<D^-rnfc«^$nfe^«^fc(4. 4«MK»©;T:gifij 
^LT r r-i6^^n/tiinB#r B m(cRMG 7 o©f£s&£ 

G 7 0<DftWltf'J>te< 2tlT*<Dmi£t> i W±2n2>£t 
trig 2 JH»«©fP»*«4*±3na C t tCJ: o TfiJ^(Dt4 
[0 0 9 2] Sfc, *^Jfi«»JC«fcn«. Xf7'J>^* 

•f -;KDieft ft*tB-r«i6ft-fc &w^-r sue 

^t>D"St|i)Sftl6 6 (SB5) . Sfc(4. 3- 
h^tBT^>3-l/- Hr^-y-cDSS^W^fSB 
-U~h-t>-tt"S«*iJ^#ai 6 8 (SB 6) i)mx<b 

m2mmmitmmw^mi 5 4it. -t©ieft-t>-y- 
1 6 6»cj;oiieft-t>-y-©a#3j«!pj«an 
*fc«3-u- h-ty-y-mismfe^&i 6 sic 
«t0 3-^-h-fe>-y-<DS^*ij«$nfc«^4. me 

7>y-Xf7fltftl 4 2{C £ t0 7>y-X7 L 7^ 
Wf StlTfcRMG 7 0 5f 13tt&l/>fflt. !6£j1r> 
■S-S#^^f43-U—Mr>-y-S#C«fc0^oT7>y 

[0 0 9 3] El 1 1 (4. ±fE/W X'J -y KM^SK 1 0 
4)ftt*K:82lt6nfcfl&©«|»««OSSB5SattWr*«fifi 
XD-y ^^mtrfe^o HlKC&l^T. 4WD^fiJ^ 

^© 2 3 o (4. 4 mmmvtmcomi&gitt-? t£t>% 2 

tf, *M©^it^ff, *SifflXU7^ 7>^-X^ 

7> siiHi^ff. iaiS^fT, jesftwstff. nmjtfrwr 

^U7 7*$IHi¥g2 3 2(4. 3EmmmT'&z>m 
m 6 6 , 6 8 ©IhI^MSNF ^&ftt($i*^ 6 6 ©lej^jl 
SNFL<i:*W^*^6 8 ©IaIfeiSaNFR<»:©¥^fiS:* 
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8 0,8 2 tfXMItei&SNR &&'&m~&m 8 0 <D\B\&)Mm. 
NRLt*««l*tt8 2<D[HlteiSaNRR(hCO¥i^ffi^*^ 
SCtlCctOWttJU ^n^>ml^6 6, 6 8 0lsl£Xft 
NF <Mfe»8 0, 8 2<0|hMEj£SNR t<DM (NF -N 
R ) ^ntJi&Ielfejg^NF £<fctf8MftlBiettttNR <D^~f 
n^(E^fllT(**rSC(ttCS^^T^X'J y^*S [ = 
1 0 0%X (NF -NR ) /min (NF , NR ) ) £31 
SfcHttrT*. *&, ISX'Jy^*RS¥S2 3 4i: 

xu y^*so *«K3esn, BBtssnT^*. ccd@*i i 0 

[0 0 9 4] WE»7^-KA7?a«¥S2 3 6 
tt, ±E*XU*:/*SiBWXU'.y>» r *S0 £(D7.V 
y^SpfflSflsrl (=S1 -SO 1 ) fctx. 

mr^o c<D«*fth;p^^aitR r n 4tMBHii5tc£ 20 

( 1 -Rr ) tfc&o 
[0 0 9 5] (»S 1 ) 
Rr =WRr 4-Kpl • <5 srl + Kdl • d <5srl /d t + 
Kil • J <5srl d t+Cl 

wrf tt«*iwa»sjt, KpittjtMjeR-r&to 

[0 0 9 6] f LT> % 2 «lti«f^Hi»Jffl^S 2 3 8 

n me h;^E»7-< - h Ay ?iw»#s 2 3 6^e> 

Ul*anfch;^E»fc4:*tt«(fth;i/^»fiJtRr £ 
31g#^*Ki!j^Tclrv tCl-^^T, ^(DhlVZmft 
*««Stl*Jt5^RMG7 0*fP»S*«. -Tfcfe 
5, 2Mte#g#h;l^Tdrv t«l»h;Hr»fflJtRr t 
HP (Tdrv XRr ) ^Iffib, Z:<D'&ffi h 
;p^^Ul*SnS«fc3tCRMG 7 0 ^ggSft-T^OT'fe 
5„ £<03ie#3g#h;i^Tdrv H fciiAtfiai 3K 40 

[0 0 9 7] h7^ya>Wtfl^2 4 0H M 
IH^lx-^lftlffllSHl 0 8(Ccfc^ h^->3 > (TR 
C) IWcD^ff^-CS^^^SrW^T^o 
^^SWISfPl&^5E^a2 4 2tt, h^~>3 >ftW4 , *I 
fifR2 4 OtCctO h7^*>3 >«I«I + T*ai#ij^3 
n&»^Ctt, ±.Hb)Vi7Slft7<<- KAy i^iW»¥R 

JfiitRr tft^RMG7 0 c^BBSft/J^ScSC 1 J; so 
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Tdrv ^ms«n#ans«t'5^M*rs. 
[0098] ^<h^«, y^-F^vzmmwmm^ 

iS^dsrl (=S1 - SO 1 ) , $fclK0XU7^* 

y^*S0 1 fe«tCX*|R«[-Tf»*SS^'Jy^|SSl 

$fl?HS:<7)m^fflTfe^«*l8 0, 8 2 
<BMI/*#fiW <«»h;^*HHJtRr ) «*5£lO>« 

SO 1 *»r**«tt**Stt&«S0 

0. jRSCl«Ccfc0StBSnS«i|6h;P^»fiJtRr £i§ 

[0 0 9 9] rtUtt, 7^-HAy^©J»fP«ia5M¥S 

2 4 2H ±fBt^giJ^*^«JifH{CfifitT, 

3 >IHffll^ff*tt. NME»7>f-Hny^B«f 

S2 3 6tc«fcDffl^e>ns7>r — HA:yi7SfjfflijCo7>r 

— KAy^y-f >Kpl, Kdk Kil£\ RMG70tCct 
0Kiii$n^^$S8 0, 8 2©M^S* 

tt, 7-f-H/b ^y-T >KpK KdK Ki\(D'pfc<ti 

t>i^s, ^ne>«fcot>Bf^fflfc^t^:#cifflKp2, Kd 

2, Ki2tcM0rU S»C1 £C2 tc^T £ d t fc <fc 

ft*ifccfco»tuan*«i»h;^»aiJtRr 

[0 10 01*^4, 7>r-KAy^W»fP»*3E^a 
2 4 211 ±Ettt»JC*^Wi±IE^«*T, h^~> 
3>fti«^^fT4 , d> h;^E»7-f-KAy^»|»* 
g2 3 6fc<fc0ffl^6nSftSCl©7>r — KA^^IBfll 

Bf*««^«Wn«ifc:*|jE-r S - 1 k: <t 0 ***3E"T 

[0 10 1] B12I1 HEMyjv KWSll 0 

4 ^ df JcKtt 6nfcffi<0*J«f^i!i(Z)SSB«:Itt91"r S 7 p 
-^t-H:*5o El 1 2 (c*3^T\ »ifE4WDBBJ6*J 

)ifft2 3oi:M«scim 4«nb<ontt* 

i^^SltRr #»KKje<S*lft«, flftE* 2 Igft«f^» 
Mfl!¥R2 3 8lC»«-r*SC 6»Cfi^T» Mfe^cog 
*K»lh;^Tdrv *3<fclX±E»i(ih;U^»aJtRr ^ 
I^Tgi8 0, 8 2Cr)|gKih;i/^^m^tl, RM 

±ES C 2 JC*^T««I h;U^^ffiltRr ^*JcK3tS 

nti>s©T, rmg 7 ocoftfj h;n^tt*tsn, # 

bn5^6 6, 6 8©K»*'C3feff'r*2«»3etT3&«ffton 
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3« 

[0102] u^u ±ihsc i©«wa«#j£Stt* 

S C 3 K43^T, BffE^U-*«W«ISS« 10 8(:j;^h 

^v3>fajp<z>^fT^ - 

T, HX'J7^S(!:BIXU7^S0 t<DXVy7 

mmmdsri (=S1 - SO 1 ) tffffflSn, 

$ciC l iZTK-t^&WifeZtitzy * - KA7 ^SHWeM* b 10 

e« 2 mmmttmmw^&i 2 3 8 tc^/s-rs s c e 

t^T, 5HE#0)R*K»h;i.^Tdrv 6itf±E«ih 
(Tdrv XR r ) T&^ttJSn, 8 0, 8 2frt>^t<D 

So 

[0103] h7^->3>«m*t4±iasc3<z>2pjW7»« 

2 4 2fC**JB"T*SC SKfitrVf, ±8ES C 4 

©7^-KAy?y-f >Kpl, KdK KilSr-^ncfcOfc 
m^tt^:^#^ffiKp2, Kd2, Ki2tC^ML^^^r- 

JtRr ^SffiSnS. fit, 

*ffifth;U^Tdrv *5«fctX±IH^tth^^»ffiJtRr t£ 
I^Tli8 0, 8 2(DfRmb)V^ (Tdrv XRr) 
^SUiSn, 8118 0, 8 2**5*<D«»h;^**lti* 30 

8 0.8 2^6ffl*3tLS. 

[0 10 4] ETFK&^T, ±E**tt«<Of£»*H 1 
^£co{B;/x{eScofca6tc: 1 1 P#^{c^^T4^igffij^fT^ 

*§^te:> ^JC^Tckot^ BU$f£6 6, 6 80X'J7^ 

u ffle#^*h;i/^Tdrv auws2ft*«fc3tcfts;i 

£> h^v-a >©Jffl«>a«fCcfc^Tffir«ilHltei£ffiNF & 
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M<5srl (=S1 -SO 1 ) W$<Sottfjih;^ 

;u^iB^^>r-hv\*-/i7{|ifj»2 3 6 \z&z>7 4 — fa^ 

^W^llCct 0 RMG 7 0 CO h;^E##Wffl5Stt* 
h^^i/3 >©J^CO^fTtCcfc0X>^> 1 4 tCctO 
gglfi£n£it5*&6 6, 6 8©XU^^MlWSnTW« 

ssi o 4i*±mh)i?mft<D7j-\*;*y?m'mj}& 

W#bn/cJ:^(:lT> RMG7 O^ttS^f 

8 0, 8 2^<7)Ml^I2#£/h£<t'£(OT, *ffi<0S& 

[0 10 5] l^b&a*e>, #^jffi0Jfc<fcnfcL 
H/1*^fflWftsftSEM#»2 4 2 (SC5) tC&^T, 
fc<h*_tf* ftSlCD^^ — HA^^y-f >Kpl, KdK 
Kil*-^ncfc0fcHff^<fi^t^:#^iffiKp2. Kd2, Ki2 

*ai©7^«-KAyari((»scfl!)»ftctot>*:#a 

ffi^l£$iMI/^#ffiJtRr &Wm2tlZ><DT\ h)V2ft 
ffiitRr ^SV^t&Scti^ 7>f-KA7^tfljS 

^T&SC 1 0)«£-<fc 0 fc hJL^fttfttt 8 0 , 

8 2*^ffi*sn, *i©i*ttffi*««sn*©T» 

y?mmftm^W^&2 4 2l:«fcOSSXU y^*S0 

2 < «isnfc«^«snT^5. ^cDig^-e 

fc, XU^^*ffiM5sr2 (=S2 - SO 2 ) < 
Ml^frgBJfcRr «>:*:#< 

*#^S2 icxxstifco. stusn^U7^*fis 
»isitRr &mmmfemtztf±z<uz&o\zffiAEi,K. 

[0 10 6] B15H ME/Vf y MfflgSl o 

•m^S 3 3 0 tt, 4fftBBM*»Ttt, i»E*S*h;i/ 
^ Tdrv ^^^^M^S^SitT*^fiu^h;U^^S 
Jt (1-Ktr) {Cffl^-r^mfS^lfth^^^r^ttlL.. t 

(CMG 1 6 ^iBt^o fct^ltffflje^E- KiC*5l^TX 
>V> 1 4 £MG 1 6 htfm&flZftM-t&M&lZte. ^ 

<Dx.>i?> 1 4 (Dttitj tm&Tttmm £taz>& 

S3 3 0H ©JffilNPfC^^Tfc. 7I/-+^JH2 4 
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[o i o 7] m2mmmimmm^3 3 2^. 4^m 
crmg7 ozmm-fZo ±mm&^^h)i? 

£fi£ 0 £7c, ±8Bmf^M#Sit (1-Ktr) &<kZS 

so Ka^rraesn*. 

[0 10 8] JifEMG 1 6feWRMG7 OH. t©3 

sfcotso, fctAttHi 6*c«-rtB* 

Tf£»£i*£n£<&^;&&« MG 1 6C0fiSTMGSfc 
14RMG7 0<Bfi«TRMG *Ta Ell 
6 CO T = Ta lZ^2n&m*h)l?M(Dftm(DMi&ft-? so 

ntltfJ:^^ Tc ST'fe^^fJ, gI16C7)T = Tc 

i£Snta«&S&^tDT*£>o £7c* ffirtE#S£s«l 1 

ttHi 7i:sfj;5ft, JSmfflRttwoirr <fcSAWR«[ 

[0109] z-<Dtzzb. m i *imhhkimr¥§i: 3 3 4 40 

**aiAS(IR«*^ittig^iMlK4i^ m fctx.tfHl 7(7) 
H«^6*«K«1 1 2«gTB TftSaftttilHRfll 
WOUT *ctWgAWIfi«WINJCS^^T, MG 1 6 (7)§* 

fHttWR^S 3 3 6 tt, fctAfiHl 6(^)H»6RM 
G7 Oc&iBftTRMG T«S*Hi*iBIISffl^^^ttlHl*SfSiJlfi 

fi^, tt^aai 7<z)H«*>e,s«ggsi 1 2 wias 

TB T&££&ffifWRMW0UT ^teSAfMRffiWINfC 
So'^T, RMG7 0<OBWifPi!i«l^aiHl^»SSHIS so 
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[01101*1 «lft«^B!il9*¥a 3 3 8fl ±8B* 

2 «n«f^lbffilS¥S 3 3 6tCctoTRMG7 0 Oig© 

»**(f^iH*iii!»**ii*»r*&*K:Tato*»fca 

-fr&^jfcfefc:, ^COfMPgfCfflST^^^tMG 1 6 (Dm 

f^nfitt^R 3 4 0ii mif2m i «n«f^niHR^ft 3 

3 4(:J:oTMG 1 6(7)Knf^nft^a|p|^l(r7»iMIB 

Kffl3T*#/*«-RMG7 0©Mbffi**V>tt|g£UA 

[0111] Bi8ii iE/wyu y vmwmw 1 0 

ot, X>v> 1 4fiitfMG 1 6*ffl^fcia^ff^ 

018K:;fc^T, SD lcDfiuMSTte* 0 17ORI 
i^blfgll 1 2<D^8lR<DSflETB CSO'^TSA 

^jRfiwiN, mmmmwom *«usn, a i6odm 

W^MGl 6©iaSTMGtcSt?ViTifta©JRSSFOMG 
1 6<Bg*ifr2gh;U^TMGmax *5<fc tfg/hffF^ h )V2 T 
MGmin ^iffl^n, 01 6©H»A^RMG 7 OOfiS 
TRMG lCg^Tffift©JRj$(DRMG 7 0 (0g:fc8f§ h 
JI/^T RMGmax^o J: tfig /Jn h ;P 9 T RMGm i n#3¥ ffi $ 

n> 0*L^c^^iHi<e-fe>-y"*^<z)M^-fcst5^iT. mg 

1 6(OlHlSigSNMG. RMG 7 0CD[HlfeiiJgNRMG . 43 

<ttf 2 o©A*«iiirtEj«aENiN*«ffmati, 

fcchAttEIl 3tC*"TSI^e^a)*3SV*5cfc^XP 

^tti^n^o ±BBate#s*h;^Tdrv -^a 

[0 1 12] tt^T* SD2*m, X>v> 1 4{Cffi^ 
^it^ b)VZ?<Dm<rTm%:Wth'T2>fc#>\Z* E119CDX> 

SD2 l T(i ±E«^Kx>>?>tH*PV *3«J:^x>>? 
>@ei8«NE Kg^T, X>>?>1 4 tCttS^J^i±^» 
/z^OX>^>tti^ h;i^S*:{fiTEbase (=PV /N 
E) i«U3ftS. SD2 2TH fOX/y 

>i±i^J h;U^S*ffiTEbase CWLTX>y>l 4<Dit 
fi6»cM3i"r^±RfilTEniax*3«J:^TRffi r 0 j OMRAf 
»PX.^>n (O^TEbase ^TEmax) , IM RiS© flirt* X> 
v>tB^jh;Ui7ffi^ffiTE i:$n^>o I>y>14H 
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[0113]i< SD3T11 fc£x.&m2 OfC^T U 

0, RMG7 0<Dftjjh)l?&tkm&TmGtmpfimih2 
t\Z>« -tteti**,. M2 0(7)SD3 lTte. ^tB^IKffiW 
OUT fcS^^TRMG 7 OODtli^ h;l/^(0±KMTRMGm 
axp rt*»ffi£n£ 0 f »*2 feet tf** 3*^6 

PRMG Af$ti>&*U Ctl^RMG7 0 (^S^cttS* P RMGm 
axp <h£tl5o &^T\ C£)PRMGmaxp <hRMG 7 0 (D 

PMG+PRMG =W0UT 
(2&5C3) 

[ (PMGXEFMG+NE XTEbase ) 

= (1 -Ktr) : Ktr 
(§SC:£4) 

NRMG XTRMG + PRMGloss (NRMG 
[0 115] SD3 2T11 §A3iOKfiWINtcS^^T 
RMG7 0(Dm^ b^CDTPSfSTRMGminp rt*»tB£n 

£ Q r^te-fe, »a:5 43cfc^iaciC6^e>PRMG 

fU Ctl^RMG7 OCDg/htB^PRMGminp <h£n<5„ 
(»:£5) 
PMG+PRMG =WIN 
(I&5C6) 

C (PMGXEFMG+NE XTEbase ) 

= ( 1 - Ktr) : Ktr 
(S5C7) 

NRMG XTRMG +PRMGloss (NRMG 

[0117] m*x* me»2*ib«f^KiH»^S3 3 

2l:»«fSSD3 3m RMG7 OCOtB^y hJV&M 
*ffiTRMGbase 8 *>S*tti-r*. dCOffi/j WW 

^S^flTRMGbase tt, RMG7 O^^lBASnSS* . 

h ; w ^ t » o . mmmiztec<Dm&th-j-j2nz>j:oizR 

K«ia«a)fi75*ai*$n^<k-5tc:RMG 7 0 7)«B$n 
»S8^fe^T, GRRttiiMgii 2 mmm 

172) CDMJIltT^^o 

[0 118] (»S8) 
TRMGbase = Tdrv XKtr/GRR 

[0 119] fit, ffiG»2*M«fHbfflH#R3 3 
6CMnSD3 4tH ±IBU1* h;i^S*16TRM 
Gbase tC»LT, figll 1 2 Kft*T*fWIB:fc«fctf 

rmg7 ooia«tft*-rsiwia*fT 5rz#><D. ±ibt 

RMGmaxp fecfctX TRMGminp . flfSTRMGmaxfecfc^TRMGm 
intCck^±TfE^-KfflJl^&5C9feci:^SciCl 0 \z'& 

■oxmnzn. ±te*- k«si»©«*«rmg 7 0 © 

ft^ h;i^<Ki*/£fiiTRMGtmp<h l/Tft^StlS. 

[0 12 0] <»jS9) 
TRMGminp ^TRMGbase ^ T RMGmaxp 

(ftSCl 0) 
TRMGminp TRMGbase ^TRMGmax 

[0 12 1] 01 8KM0T, SD4Tti, Jttxtfi 



(elKiiSNRMG *^»5C4S:SSS-rSTRMG 
tl, cn^RMG 7 OcOg^cttl^ Hl^TRMGmaxp <t 3 
tlZo *5£3 (Cfe^T, EFMG«MG16 0)i$, EF 
CVT te*Ha^iI«2 O0>g&^ EFRMG (1RMG7O0 
^4^T^^>o RS:4JC*3^iT, PRMGloss (NRMG , T 
RMG ) ^RMG7 0^/W-fl*"e*^o 
[0 114] 



XEFCVT] : (PRMG X EFRMG) 



, TRMG ) =P RMGmaxp 

"A^X\ dOPRMGrninp tRMG7 0<D[HlGii«NRMG 
^6»SC7*j»£-r*TRMG «t#«&6tl, Cin^RMG 
7 0£>»/Wti# TRMGminp t$n5. 

[0 116] 



XEFCVT) : ( P RMG X E F RMG ) 



, TRMG ) =PRMGminp 

2 WZTttyuyv*:—? ^>**S6fr 
snsc^icfcO. MG l 6 cor±S^j h;i/^<S^{fiTMG 

tmprt**ttl T^fe-fe, I210SD4 1T11 

30 JtfctSJ&JKffiWOUT fcStJ^TMG 1 6<OtB-/; h;l/^(D± 
EgffiTMGmax rttJUHSn*. T^to^ R3C1 l^£-h 
fSRMG 7 0(Dai* hJU^iR^ffiTRMGtmp^S^UT 
RMG 7 OCDtB^/PRMG 7^yU£fU f0RMG7OO) 
fcti/jPRMG ^6»MG1 6C0^tB*PMG (=W0UT -P 

rmg ) fimmztis scsci 2^b^MGi 6(Ds^m 

#PMG (=W0UT - PRMG ) Cl^^TMG 1 6 CDS* 
Hi* h;i^TMGrt*#«>S*U ^in^TMGmaxptSnS. 

RMG 7 OCOm^jPRMG ^bMG 1 6<7)S/htB^ 
PMG (=WIN-PRMG ) ^StU^n, SCjC 1 2fr*>^(D 
40 MG 1 6<0«/MB*PMG (= WIN- PRMG ) tCgO^T 
MG 1 6C0«/MH* h;i/^TMG^*«)&n, cn^TMG 
minpeh^n^o f£i£ 1 2 fd&t^T, PMGloss (NMG, T 
MG) teMGl 6<7)lft^"r^^o 

[0 12 2] 1) 
PRMG = NRMG X TRMG tmp+ PRMGloss (NRMG , TRM 
G ) 

(ftit 1 2 ) 

NMGXTMG+ PMGloss (NMG, TMG) =PMG 

[0123] mmm 1 «u«f^ib$(ifli¥s 3 3 

50 0CWlSnSD4 2T1t MG 1 6<0ffirt h)l?&& 
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f!TMGbase£> SC5t 1 3 e>2£#fi$ h;i/^7 Tdrv *5 
WRMG7 0<£>ffi*/ HI/^<Kft/£fiIT RMGtmp* X>v 
>fcjj Ml/^g^fgTEbaseKg^TWmU ^-<A£B 
* MI/^S^MTMGbase^MG 1 6 ^ £ /JU^^n^ct V 

1 3Tte, jS^S* MU^Tdrv ?5^RM 
G7 0 (DltiSj h;i^fK&^{fiTRMGtmp^iiitGRR£: 
il ? j|^/:II:S^^TMG 1 6<Dltijj h;^I*!T 
MGbase^tti£nT(/><5<7)T\ S D 3 4 IZ&^ 10 

TRMG7 O^ffi^j h;l/^^J^g$n^c<h^^, ^<£># 
fc^tMG 1 6 COttl^ h;i/^S*fiTMGbase^m*U$i±e> 

C^)SD42H mf fEfg 1 llSftafFlfi^*^ 3 3 8C 

[0 12 4] (i&5U 3) 
TMGbase= (Tdrv — T RMGtmp X G R R ) /GRF-T 
Ebase 

[0125] m^x. mzmimmmftmmm^&3 3 20 

4M«t^,SD4 3m ±EW* Ml^S^ffiTMG 
basest, T\ ftSfl 1 2 {C^^T^M^ct^M 
G 1 6<DUmz&^&fam$:ftot^Sb(D. _tf2TMGma 
xp43ct^TMGminp, mJfBTMGmax &cfcr/TMGmin tC<££ 
±TES^-HMS^^1 4;k£^miU 5*Ct£oT^ 
fT^n. iiTRBtf- H®II(Di^MG 1 G CO tB^l h)l 
^{K*/gfiiTMGtmp ilt^$n^) 0 

[0 12 6] (ffciU 4) 
T MGm i np^ T MGbase^ T MGmaxp 

(f&5£ 15) 30 
TMGmin < TMGbase^ TMGmax 

[0 12 7] Ell 8iCloT, SD5T13, (* 

W) ^^h;i/^Tftm P ^iS:i 6^b^f±i$n, ^ffi 

(*ldl) COffich^^Trtmp^SCjCl 7^^gtB^n^)o 

[0 12 8] (ifc:rU 6) 
Tftmp= (TMG+TEbase ) X (NIN/NOUT) XEF 
CVT XGRF 

m^l 7) 
T r tmp= T RMGtmp X G R R 

[0 12 9] Wz. SD6tc£>^T\ ±fB^fft<D{K h )V 40 

^TrtmpchCO'&ltM | Tftmp+ Trtmp I \Z'&$fch)V?ft 
EitKtr£Sttfcffi^TT&£^S7K Tf£t>%, €Mt 
ffi I Tftmp+Trtmp I (C^f £^litf)<£ h )Vi7 | Trtmp 
I <Dm& ( I Trtmp I / | Tftmp+Trtmp I ) ififflfa b 

$t$m<D{EL V)Vt7 TRMGtmp^RMG 7 0(Dffi?j MU^TRM 
G d:LT^$n^ 
[0 13 0] L^U ±KSD6<B«W#5)tSn*» so 
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SD8tC4o^T\ RMG 7 0 ©tB^ Ml/^FJft 

s$n;t!&, ±I2sd 7^ff$n^ e <icDSD8-e 

14, fc<tAfcCig2 2(C^T'J^ : £-^m^h;U^Sft^ 
;U-^>a^fT£n£o i22(^)SD81TH ^CjCI 
8d^W*6<Kh;i/^TftmptWf*ih^E»it (1-K 
tr) &&Umfch)V2mtt\tKtr<Dm& CKtr/ (1- 
Ktr) ] «hJcS^liT^CT)h^^Trtmp^*ttJ^n, 
SD8 2Tte, SSI 9^e>^«|ft<7) Ml^Trtmpi 
S'JggSft^Sl 2 (DjSilltGR R h (cS^t^TRMG 7 0 

0)iEtH*h;^ffl[TRMGtmp***tUSns. c:t, fc<h 

Atf, BUIBSD4 3tCJ:0MGl 6 <Dti\J] h)U7ifi9WBi 

Trtmp^CD'&ftffl I Tftmp+Trtmp I fC2rr5f&*B<BiK 
b)V9 I Trtmp I C^SiJ^ ( | Trtmp I / I Tftmp+Trt 
mp I ) *««*II-;U^»BJtKtr*±Ste^fc«^JCtt, 
±fE*5£l 8tCi:oT, mm&V)V2Tftmp&£.T£m& 
{5h;i/^Trtmp(E>#IBit (Trtmp/Tftmp) tfi^&fetb 

znr^mttmitx&ZMffihfrzffittit (i-Ktr) 

&&Zf'&mh)l>?tiiftt£Ktr<Dft%ttt [Ktr/ (1-K 

tr) ] ttez&oiz, Tut>t>mm<Dm'&ffi<Dmm?j& 

-Ktr) ] izl3i2> £.5 iZ'&ffilRb )V 9 Trtmptf±i&MG 
1 6<DttiJl h))/?<Dm^miZttfcVTl&1&2tl2><DX, 
±12 S D 8 ttffilB» 2 «n«f^lbfitt^S 3 4 0 iztm 

[0131] 1 8 ) 

Trtmp=TftmpX [Ktr/ (1-Ktr) ] 
9) 

T RMGtmp= T r tmp X G R R 

[0 13 2] ±j£(DJ;5{C, *$mmiz£n&. MGl 
6 (ilini) <h RMG 7 0 ffi21M) £<D3fc5£ 

[0 13 3] £7c> **Jfi«U£<fcntf, MGl 6 (|g 1 

tii) o>j*je**«rmg7 o ( j m2mmm) v>mm& 

ctOfegK^nfcfeOT^d^e., Itt8 0, 82 
SrffiS&TSRMG? 0COS»St&^ffirlft6 6, 6 8 &mm 
nMG16©«!$ftct*)t>i<, IS10RMG7O 

[0 13 4] *^«S«JCctntf, $211M| 

MIR*ft3 3 6 (SD3 4) td<fc-5 RMG 7 0 (OfPftfH 

Xs mimmm^mm±^3 3 s csd4 2) iz&o 
mgi 6<oftm (mmttm$cwziB\£.ftW}) wmtti* 

K»**^^4iHi*Jw»**«a[«sn*. rm 
G7 o (Dftjj fflmmz&^xtem&mm& h Tdrv 
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6 <Ditijjrfm±Z-£ <btl. RMG7 0<Dle\£.ftimmz& 

g i 6<D®±tfm*i£-&*>nz>z\tiz£<r). mmogfe 
stftsn-s, 

coi3 5] sfc. **j6«jc«tn«. mimmmm 

3iiJK¥g3 3 4 (SD4 3) C J;5MG 1 6 (DftWlM 

mmz&^x. m 2 mmm&j j {&m^&3 4 o (sd 

8) \Z£K>m&fa(Dft&tt$:Bmttmit£?Z>til£>iZ-? 
&Wfti8 0, 8 2© h;U^^-§2J:b^Ktri:-r-5fc* 10 

i:RMG7 ocDdsift^jas-fre.ta^/ts?). mmm^ 

&-t>m{&2nz>o fctx.^. mg i 6<D&tj®mmz& 
Ktrfimnznz&oiz. ^tcit^ti^ohwrnmrn 

(FF) tUi>^OiZRMG 7 0 COtil^^<£MS-fr 6 
n. $7fc. MG 1 6(D|eI^aiiJPRS#{Ct3I.^Tfe|5liltCRM 
G7 0<D\B\£.fr{&ffit£1i:<bnz>Z\Hz&K). #Mco^ 

[0136] 02 3d m9e>M<Dmww-m&mw-?z> 20 

70-?t-htS5. Z\<Dyu—?-r—hiZ£i^T 
«. EI9 tCitif&LT. SAl^ffJ^^n, IOSA2C 

mffifimfe-zntct ztzmrrznz s a 3 0 ^s^e>n 

[0 13 7] ±HBSA3 0T(t ^Sg^S&SJfS^ 
0, B.O&®^ia^fi)T^^±©g*^frT;fc-5>7^S 

frtfmmznz,. c©ss*fT«. fet^^gisb^^ 

mf^G-fe>-y-^f,co{B^^*c5"^T*'JW$n^)„ nfc^ 30 

n& n mff ic t sit 2 n/c hu t % it m. m © 

^UTt>ct^. zwms. ^■mmzmf^mmm.^m 
[0138] ±aasA3 o©*y»f**itftan-5«^tt, 

SAl 6JKT#^ffSn*d£fc±Dffi#WC*#&K 
tl. ^lHl*hMi«iCt-?TRMG7 0#gg»i 40 

sns. cntcto. &n* 4 

j£fif7WT*5n&„ LA*U ±IBS A3 0 ©wbws^;* 
SA 1 9UAT^*ff Stl^rttCiO. m 

)i>t>mmz'i£-2TRMG7 oAmmznz. z.ruz& 

AWffl 2tirz4 ttBBftjfeff *»ff totl. RMG700S1 
[0139] ±g2 S A 3 0 (CiJI^T. so 
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fTT^-S^SA^^JW^n^ct^fCLTfeJ;^. £©!§ 
#HfT<*n5 £ t tc «t 0 ffittWC^S&BlfrrtSfc* d 

t*«T*«si5iiH*h;p^««3j«asi$n. ^-©mittj 

# Y-JlZMmzfe-oTRMG 7 0^ggffi)3n-2). u*-> 
£i[±COS*^fTT^:tri«^tC. SAl 9RTrtWr£n 

/jNS<»)tan&jB2a* h;u^««j5«awan*o 

T. fC5»2BJAh;WjlHtl:a^TRMG7 0*«I» 

an*. 

[0140] HI 2 4 ti. ME/W ^ 'J y KIMBSB l 0 

4&t*tK^e)nfcte©fii»«*ios«B5. ffeto ■6*a*6 
6 6. 6 8©fE»i^tc^^fc*;pico^5§jl^f(c*t> 

125J-ltfC^oTRMG7 0£#I!j£-t!\ ^#8 0. 82 
5«igya-y^^ElT-*^. H2 4tC*5HT, e^m^J 

ft^¥S3 4 8 «. ttxai2 5 tr^f -7-a?)fets$n 
m.) 9k ii^mvinzm^xBmmm^Fnt^-r 

[0141] «RBfSJtt7->X K3f]W^K3 5 0 »±. *jag 
V>mWMmz9c±L*>&-OTZ>-£)V^#)Vl 2 2CO»fPC 

fe^^^colgift^TfeoT. S*^jtB#co*pjco^ilji 
ft-rttto-61"0aE^JfiflE**«J: 0*€ra:Bf**ja£ilTfc 

tA«i~3km/he«©«aii:-ra*:#s©Bii!i*&* 
Lfc^mmumm±:>i)-<DMJ]m^zm-3^T%d.fa-r& 

KB4aie^i±J^a 3 5 2 t. fetx.«0 2 6(C^TT'a6 

Aft^¥g3 5 4 <h, -?-©<K«IEKl!)*St^S3 5 4 
»C«fct)*«anfc<E1«jEB»*dFK fcSo'^T. ifct 
^.tfEI2 7(C^-TJ;'5IC. mrtHJ&l6Kttfci:;ittf0. 

2#f§s©vr.^±^D»3r B E ] (to ~ti ) -vmmizm 
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mrm iazittz.i,z 1 2 8m§«©3:%t#d mm 

(t 2 ~t 3 ) T'tCOfoffilEmmjjd Fk 7^<=>ffl:WWSC 
jf 3f$IEIgIM d F 3 ICEIglJi 

3 5 5 t . ?:V>mTEmm-)} d F £l|£iilijCD^g>j 

^ic##-r-5fci«?)(cft(iieBjiigffij^FTi KfiuirrsffliiE 

IlM4fg3 5 6t^IATW. ±120 2 6 tc^ 

^^m^m^o^tim^mmrrct^ 1 ~ 3km/h 

SGxstp ©ItfiDlC^oTltWlWcMlilE^fi/j/jd Futf* 

S<iS#4tc#oT^:^<t-^fcJ6tc:{K*ilElgUi^d Fk © 
liiu^flj £ -e- e> nt ^ s. 

[0 14 2] T^-tr;P^S6»A #fc<h*J£0 2 8 

tC*-rj;5&T'#ig^nfcfi8^6>Ai = f (Gxstp . 20 
W) A^^cDgSSfejgBGKstp *3j;rj:*Sw}ca-p*^T 

mimm&WMTz/T. hm^Effi^mx^t^t^m^. 

^xmmmmti d F&^-^-rs^sigjiTvx haws 
^tte-n-c&o. -kte&s&fgitTv'X hssw^3 5 0 

-T^:t)*.1iIEffi®j^##^3 5 6fi. *§IEIif!#iT^I*iJ 
^ft3 5 8 (C«tOIKl!j^co1SlE^MTS.-S)<i:*iJ^$ 30 

;i/M^eA^fct^.«i 0° mmco&smzmm-r z>2 o 
hft?jffli#a3 5 0TtjifriE>MiEmw)fjtt5-^m3 5 

5£^t8:3 6 0 ^«k0 7^-fe;U^6>A ^'T-^iS^^nfc 

\ 2 2w»ujg^(c*o'<^ift^^a6t»n^» 

[0 14 3] *iiV^l~3 km/h*I^-7'*6tS:/£2 
«^^S3 6 2i, yi/-+^^H 2 4ro^^^*RfT 

^mttmwmttwt 3 6 4 ^ign^ti-c^-a,, buib 
*ss^iiTi>x h!ijij^#a3 5 o-tuty*>miEmm-fjti 

ttWt 3 5 6IJ, T$.mmfe^& 3 6 2l;iD MM V^T- 
#}i^^fij^a3 6 4l:iDyU-*^H 2 4 so 
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^f^u* rs? t 1 zktmmmtp 2ixxi<*t£^tn-fe2nfc 
\zte±.mmmmm-)} d f *mM<nmm-))\ztt5--?z> 
mmvrf^'ibmfe2ntzmm&m-&mvi \^±.x$> 
z>£mfe-£tiz>fi\ gc^«yi/-^^^;n 2 4cd## 
mm^M m t 1 &,±mm $ nt t » & « tc (j±ismie 

#PS3 5 0fa:fc-6*liEK»*#^«3 5 6(Cj;3g 

[0 14 4] gfMMKOiiMffil^g!: 3 6 6»i. MiEKSb^J 
#4¥S3 5 6t«tO*ljEKft*dF*t»lISSn&B« 
igi&^FT2 (=Fn+dF) 7)^#e>tl-5J;^{c*Pi<©Jg 

»*0>uj2»**Hirrs. mifo&<»ummx$> 

£x>v>>i 4*jJ:rjt/*fc«MG l 6^e>gim^ 
o. rzwvnvi 2 2<o*fi5flm*#sifiiEiBBM7 

dFtC«fcO*;M©^jfi*l~3 km/higgGDfiS^&jg 
mztE®. TZ-tJl^yjll 2 2(75jtft;tCj;OS«fi 

[0 14 5] 0 2 9*3<±;rjC|g3 0 «. *3IIW©A'f7 

u y h'iiBii i o 4oejwfp»©KasRwr-5 7D 

-ft-M'feoT. 1212 9«ffi»i*©JP^-5 L >S:, 

130 &mmwMffiiEmmt)W.iti)v-^>$:^n"en7F; 

[0 1 4 6] 02 9lC*5tiT. SE1TI1 liUi^ 
•fe>+t-©m^ft^t)*jSV, 7^tMy;H 2 2© 
Sl^fiT-*-5Ti7-fe;i/^S6lA . iW&iJQiigGx ifet*^ 
^*ii*n*. ife^T. S9SBSiaS^^S3 4 8 (C 
^JtS-TSS E 2TH fei:^.ti0 2 5 (r*-TT'S!)IB1gS 

61a t*j$VtfC*-if^T, 

fBJ£S&fgit7->X 3 5 0 tC^JS-TS S E 3 *5 

^^;H 2 2©t»fP«Cj:0*pi8*«BfSa«K:S!ia-r'5S 

x\ mi&£)&\zttfoVtt£2<DmM?jX'$>-z>x. wsi 

**3tt0fS*j*£ATfctA«l~3kiii/he«©*jiii:-r 

[0147] B3oii, ±tss e 3<DVEm*mL><mm 

S» 03 0 IC*5^T. AtTIBMiENtt^F "PPJSE^R 3 5 8 
CMt5SE3 1TB. T^-fe;P^^0A 
B2 8C*rJ:5a : r*J6«!5e$nfcMff©Ai = f (G 
xst P . W) rt""=>SB£<7)S&Eg:£jlB Gxstp 43j:rjC<:ttW{cS 
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jwwwsn*. iosE3iow«jjtts*nfci6 
«. Ti7-tr;u^y;n 2 2#feii©fc«e>t;:;££:x.tf 2 0 

®T. SE 3 2{Ci5I^T. *fflSn*«iEKBI!l*d F* 

fBG^tp ©rt***!6IWWlc r 0 j KtS^ft-Sdtfcfc 

•5>o 10 
[0 14 8] U**U ±I3SE3 1 ©WW^S^Sft* 

WSrC&S©"?. ttEHKB4NE4fctti¥Bfc 3 5 2 KJ*«T 
2.SE33, SE34, SE3 5rtWf;*n5. SE3 

^HTlJIrSn. SE3 4tli^l/-M^H 2 4*5 

-r ^^^<Dtatimn\z&^xmm^n^, se3 3 
*3j;z>*s e 3 4<Dmm&*inzni£2titct$&te. s e 3 

5tCi5HT, ^©<h#©i!(r^Gir>1*©aU./ffi7^S&®£j 20 

[0149] 3fcn'-C. ffiHE*iIE'P.lfc*iJ£#& 3 6 0 tC** 
JS-T-5SE3 6Ki5l^T» 7^t;K^;H 2 2©f# 

ic=k^>^iiP#©Bift^ii»(c «t o a!£5gjt©£: *!>©** ie 

nmznz. ccos e 3 6(omm^n^n^m^\t. 
s e 3 7 iz&^xwftztizniEmmijd F&mt.-?* 

fc «& «Cg&M^Jia fC^-T * flftft G -fe >U-M G xstp 
©f*j;g;WgftW(c roj izmfeznzz.tizx.'o. 3iSf so 
WK:ttIEttl«i#©»tB7j«PIJi&;*nfc^ J: o IZ?Z>. 

[0 15 0] b^L. ±I2SE 3 6<£>*iJ8fr#g5££n-5 
*£tt. WEffit*liEKWi*ft^S3 5 4 (cttAST* S 
E 3 8 fc£*.fcf0 2 6 fC*TT'«6Effi£n/fc 

z&mmmmjjdFt tf&feznz. ^x\ mtmiE 

mm/J^^^3 5 5 fC*tj£;-r-5 S E 3 9(C*>t^T. ± 
BtelilEttMirtdFiKS'^S, fci*.tfB2 7 f;:;^;T 
e«©i:-&±*«t)JWiBi (to ~ti ) -&attm£.m+& 
izmmisXiRmiEmmjidFi \zm\m-?z>&. mmmm 
-jjtti*mTm\zfctct7L\z i nm 2 #g^ro5i.*,T^o 
mm (t 2 ~t 3 ) T-?-ro{RffiiEigi)j-/j d f k 
w a* iz mo-? z> m lEmm tj d f &m ± s & n 

[0151] NESE3 3©«W*«5!6Sns«&li. 
m[fB*3SW^#S3 6 2 tCttJfc-T-S S E 4 0 tC*5HT. 

^©jSmvtju ~3 km/hmmz^tbrnfezntcm 
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S E 4 0 ©¥JWi&«5j£$n4«&te. #PSa«*fc*»«5B 

ja »c «fc o *a >j»m ^ t»« jbt * * ©t . a«56ji » fc «> 

© ftfi IE IK m ?J £ # T 3 * © iffl ffil * ^ £ -a- £ «6 iz 
SE3 6UTW%'frt£tlZ>tf, ^0SE4Offl«)!i $ t 

■a:6nfcttffiT»oTSS«jt©fc«>©»iE«i!i**ft 
3 2«T^HfT^tl-5. 

[0 15 2] £jfc, S9SSE3 4(D*iJBf^S^Stl^« 

mmyi—^m^mmm&m^3 6 4tc^-r 

-5SE4 1 iZ&^X, yi/-^)H2 4»iitf 
^^:^/9-'5*''75tfiJ®f$tl-5„ CCDS E 4 i omvSftmfe 

T*fc»©IH»*«ttSl*-&&«>K:S E 3 6£tT*«*fT 

sn**«, ^-©se4 i ©ipjw^w^sns^tt. s 

©TO 0 £«e>fcil K> iz b J; t^H-cab £ © 

•5>fc*t>(CmffES E 3 2JB[T*^fT$n-&. 
[0 15 3] ^iT. EI2 9ICMoT. iffif2*iIESglJj;>J 
3 5 6 S E 4 T'tt. JiSSS E39I: 

•r^fc*e)tc, MtesE2fc*^T*i*e.nfc@^®i^ 

Fti CBBlL$n^c:<h(CckDffiIEm©^^@SKI!) 

3 6 6 S E 5 (CiJt^T. S E 3 9 fCiJ^Tg: 

m £ *lfcffHE«M&;*j d F TJiJnS $ txfc S OIKn^ F 

T2 c=fti +d f) &m*>n2><i:oizjjLffi<Dmmmc>tii 

>1 4«J:tf/$ftttMGl 6^6B«K»*Fti &tB 

iii©si«t**5RMG 7 ofrzmmmm 

©fca&©ffiIEggl!j^dF&tB^$-&^)C:i:lcd;D. *M 

[0 1 5 4] tei5. ±IBSE4Ttt. SE3 1 (ffiiEm 
j&Tf: ajm^Wi 3 5 8 ) KiOeWi^irojiiE^gTft 

SE3 6 (iteWlE^lhfiJfe^ g 3 6 0) (CcfcOT^-fe 

*iJ5g$nfc^^r. SE4 0 (*IM#S3 6 2) (Cck 

o*jav#^»s8£anfc!pjwsip*isvi ^±T«nc 
^ (wwf«*p*3ivi«j:ot)ffiv>) t«i)fe*na«^. 

fWJSE4 1 (yU-***fP»K!*lJ«^e3 6 4) 
jEBid-/JdFfc^t$n-&©T, ^RW»C*|jEK«l* d 
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[0 15 5] ±m<D&olz. *I^JS0iJ<7)*PicD^il)^niiJ 
tf. a(S43E«r*-rff*«ffl(f«aijfi«Gx.tp i:»isit 

* ^Rfr jfc*a£tT £: fc 5 <fc 5 c^woeift* Ft2 (= f 

n+dF) wmis.zti&z.tfr'b, mmnmffiWMiz®- 

£ *>Cffle#a<it»4JE£IE*K:tt4 Ct^T 

zcDtcsb. j^#tt*pwa>38i8K:!SLTS8&$jE 

U-^J<t<75M-C*S^*(D*M©^)I*FR fi. 

ia3 i \zjfi?&?iz&wmmft?ufr*>&s£mm'&imm 

SGxstp *t;MK m 

gflEB&^FTz (#Mf?Jt*t?ttiR1iiE^K|-/Jd Fk £fc 

a. fc£*.fc£. f?*i*iirainija«Gx.tp <fc 

5G a . Gb . Gc JC&^T. ^©j&jl^jteFik , F 
Rb. Frc T'*ofc»tC»U. *SUSCJTtt<SISiE^Ki* 

d Fx ^fc'tt/h^^cFto • . Fa, • , frc • tsnt* 

0. ^T-bFRa' . F Rb • . Frc •tefflStCB§|Bj^CDffi 

[0156] sfc. ^uss^jfcintf. •M&tim&m-r 
wmmm^mmmG^p tzw&vxmm<Dmmtfnzmm 
ij&ttttzmmcomm$m&ftom-£tiz, ^mrnmiz 

<»&l$.mz-7V-*^¥)V\ 2 4 a#tftfHB1£l5linrtf 1 
tt. g&^lEfctt&LfcBfb^d FW^-^^^ih^n-S 
TtfO^flfsSSniroT?, 3Ii|fc#l;:;iIS&£jE©@S£2n 
[0 15 7] S&. *^*«©»iEB»*ft##a3 5 

ffi&ftu&£ Gxstp \z*m \^xmmm \zwmh ^tt-^ra 

b, gglft^/d F©tt^©gSfr&Mi&T*l$£tt2«B&ffi 

iturcro-r o Ttfi o mfflffltfm^frizmotiz tth 
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<Ili*©W4)!«fJtSh«. 
[0 15 8] *mm&UZ<ktlit, ii6 6, 6 8 

fe±tf»*8 0, 8 2<0— #SfBlfi(»«fc£*.«X> 
v>l 4 43J;Z>*MG 1 6T?ggiftnJtgib. te3r£!6 2S( 
Sli«&£*.M:MG7 Otc±0«g&nIfi6iLfc4lMB»!i*: 
KiJ^T, ^-©4i6SgKi*©$iJ?Wi£B75i. fflte#OTSU^ 

tizm-^^smmmtjFn wen (a«a*j*5e# 

S3 4 8) . *©a*e»*Fn iCSo*^TW«ffi*5J; 

ffijE2tl%Lmtti.Z>£.oiZwl®6 6, 6 8fcJ:«8 
0, 8 2©«ft**«Wffl$n* («IEiB«i^5g^#©3 
5 5. ffiiEBftfttt^R 3 5 6) ©T% 31^#CD^>fi 

•5. 

[0 15 9] Sfc. J; tUi. HfrI3SS®iIgS4a 

E^ST^^PfBU^JuJISGxstp fc*tJ£LT*M©lEf!i 

ff ■S^prroBftMWC^^T. <R*iiE«»A8W£*fk3 
5 4C£Dj5r>t©iii8^E©ISffirtT&*3-bGi 7iSG 

SciiSS^JE^Jtt: LT*M«Bid*^IS^$ns -1 
b. iSK43E*«Bf^©atK4jESiBA.*«^lCtt. «5i 

^75^nJW±ii*D^-a-btX/ I £<7Sa©T. 

[0160] £fc. ^jfiflHctntf, mtmmsEmm 

30 A^fg3 5 4. »jEeS!l*5S*#a3 5 5. ffilEK 
Wl*f*^a 3 5 6 tc«t 0 , S&®il8&£jE*^-r{?*^f 

mmm&Gxstp \ztm\sTi!mv>mmmzmm-)i*tt 
«<fc o^c$v#t*swT t ^-s J: o \zi$m<nmm+i f 

T2 (=Fn+dF) #^5E£n-5«-&K:, ^©0f^*ig 

n ^ - ^ fc i a a 1 7is 3 km/hcomii t s na © 

[0 16 1] Sfc. ^sfe&SWCcfctltf, «jE4>±fi|£¥ 
S3 6 0CJ:0. mH251fe^W^>tct--5M*iKffii-/jFTi 

40 -r^fe^-erogjRggad-^FTi cw*e-rsT^-tr^Bas© 

IC«. JISS^ElcWjSbfciKift^d FO#W+jtsn 

*b®j/jFti Jc*^-r-s7^-k;naffi0A *^^b^ 

^•5©tc^UT^:#< &4I»**«#4Sn. *Pi© 
[0 16 2] @3 2lt A-f 71) FfBlfSlgei 0 4(C 
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mth3M&3 8 Ott. fct^L«H3 3 tC^T -7'#>fB1S:£*l 

T-#3IIfcMK##£n;tt>©T;&-5. fttt^SJtffiMff 
»JH±l*ft3 8 2 tt. &tAtfH3 4 KS-rT'ASBtfta 
nfcH«*^±IBI*K«i*I!tffi^a3 8 Ol:«tO*« 

fCKcreep $©{±5^^. H ©EI 3 4 (C^T Hfftt. S« 

gglft^J^/Js^^S^-fCHRMG 7 0 <Dftm& ~*iJBc$HZ'J> 
ft<n@3 5 fc&fC^a&^WJCjRifte, 
nfct>©T?**. a8fiM£HEJtfftH#|fc 3 8 4 tt, fc 
<hx.tfffir§Bia 1 2 © S C 4 CTffl ^ 6nTI/^Mii5^ ' 

fct&a>aS«tt£Hej£Kt» ^Itbts. *M*BJB ! H£ 

igflA £«fctf*j*fci'K:*^T*iJjrr*. *£ft#E 
JtmtB^g3 8 8tt. *;nEi^ji*iJ^#S3 8 6(rj;0* 20 

creep t ±fBJI«£f£i#EJil?!±i¥{£: 3 8 4 ,c <fc 0 

tt. ±IBS^|gK)l-;i/i7TT *«t^«»»EH:Ktr^6 

ffinaen^ (HMMM&h^iD t f (=t t x (i-k 
tr) ) srntuu mmwmijmm^et 3 .9 2 «, ±tea 

(^itmSSffij h)U9) Tr (=Tt XKtr) £SEtiJt"-5 0 30 

Kid flWibMn^ a 3 94 a, ±mm^mmijmmm^ 

Tf A^#5>n^)J:3(C^-©mF!^6 6. 6 8 £ggffj-r&X 
>S»1 4i5«fctfMG 1 6&fflWTZ>hiibiZ. _kfS£s 

*i^»^®m^a 3 9 2n±D»mstt;fc«*MMi!i# 

HI' £0 Tr 7ii#e.*iSJ:^(c-€-<©^«&8 
0. 8 2£gg®rr3RMG7 0*W«L/T4*ftB«ijfefT 

£,¥5,, 

[0 16 3] 13 511 ±8BB* <g#) KH^Tt . 

mmmmtjT? . siinA (smmm&mit-*) t r t 40 

OiMSLT^5. &!&&#Ei£{ES^iSCKcreep 

A*/t«>©BI3 4tCwrH«Ttt. imATi *»Bf 
fMF. CSI»rsSTtt«»»Etfcfi««SRKc«p 

fiF 2 *ja^*t««»Ejtffi««»Ker»p auawu 

TIWI&6 6. 6 8-?>M8 0, 8 2#X'J y^Ufcl^B so 
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i)j/j©±PEM («*«) \zm-3^Ttn\znm.^z>&o 

flF 2 £«A*ifflffiWftffi#JfcTfllMft6 6. 6 8^ 
i8 0. 8 2^6BWl*^ai*Sn. -^©fiFhtffiFz Ki. 

McgK. «*&««;:4>fc<;*n*. B3 5I1 JSS^tt 
E^JtKtro #0. 5TS.5tt©itt$*LTl>5. 
[0164] 03 6H 032 ©^JSWc&tt^/W 7 

u y Ffinjffli^B i o 4<Dmmmmf?mzmw-?z7u 

#C<^T, ftEBSRabAfftti#S3 8 0 IzMlfc't&S F 
2T11 fctx.«H3 3 ^J&fBtSSnfcll^e 

■&m<D7?n)mmeK t*mv tizm-i^Tm&mo 
&#mmfiiztt&-r?>mi£mmjj-?t3it3*>mmmmh)i> 
*«ft3tsn«. #ck. mf5BE«gfa#EJfcistii}¥ 

gt3 8 4C^JET*SF3l:*UT. fci*.tflWrK0 1 

2©sc4 CTffl^e.nTu^gi^^e.^fiE^tcs 
•^< iira*i<0Ji^»#E#£3s«T*jfc»©fflB«i& 

¥13 8 6tC^-rSSF4tCi3^T*^Wf!ilt»cS8T* 

*sa*§j&v#*j»f£*i*. ci©s f 4©«ff^s^$n 
^i^it M1S66. 6 8{z£z>2mmmt-rz>fzit>iz 

roj {ctg^^n-s. 

[0 16 5] L#>U JilBSF4W¥iJ»f^#S^nS« 
iffil#6 6. 6 8*3«fc^$ft8 0. 8 2tC<fc£4£S 

mmt-r&tz&tz, ffiEgM6&EJtfttttt&j|tffi¥g3 

8 2 CWJS-r-SS F 6tC*5^T. fctAB0 3 4 ^;:7^-r 
^»K1ft^nfcW«a>S S F 2 K«fc OJjiJ&SftfcSaMB 

ifEttssns. m^t. mE«tt»EitJicffi¥a 3 8 8 k: 
s f 7 T-ta. ±EJa«SMft»EJtKu» tc^ffe 

^EJtteWfliftKe™^ <hlc,l:oT«»#E 
3 9 2l:Mt5SF8fll ±IBB1flgS)jh;i/^TT 
^) Tr (=Tt XKtr) fimtftZnZ). 'AlZ, BulBmi 

mmm/m tb^s 390 (c^j^ts s f 9 ±ibb 

^igf*lh;U^TT fe«fc««*|»EitKtr^6l»*iKft* 

(fttr^»h;Pi7) Tf (=t t x (i-Kcr) ) 
ta^n-So -e-LT, en«Hntn«¥ii! 3 9 4 ic^-r 

5SF10T11 ±IBS F 9 (Cek Offtti^tlZiBiJlnRlft 

-)3 mmmm vjv?) t f ^#&ns«t-5»c^-roiiiBS6 

6. 6 8S:lgffij-r^.X>> ! > 1 4i5«kO^MG 1 6 ;W|Sffl 
SnittfeC ±fBSF8tC«tOStiiStl^!(ftiBi!i 
* Tr *t#6n«J:'5t:-t©«*8 

0. 8 2 £MrT£RMG 7 0 ^Iffll $ tlT 4 ^D)^; 
fif^tftJtlS. met?), E3 5 tc^-Tcfc^tc. @^ 
mWiJjtfrKlZl&Fz «fc0 fc/h^^W-^fCttRMG 7 0© 




(24) 



45 



[oi6 6] ±a?©<fc5tc. *mmmiz.&tus. 4$&m 

m&oimWI&BlZjo^-x: . fc£;U;£013. 02 5, 3fc 

iccfc s m^Sfl^&cDSWigK-r &ft*s 7 * n)mm e 
a i:Mv,h{cso'^T5}c4?)^»nAca^ig®)^FT (a 

-5>fcJ6(C. *pm<S (HI 5*3J:O:^0 1 0 7 

^a^sjt) . *pj»3ie«si (si i*«t^a?soo 10 

9 3 ©W^iilHlteji^M, 0 2 3 43 cfctfgSrtg 0 13 7. 
0 13 8cDi?fJ&G-fc>-y-) . sJt^teitSS^Ii (0 2 3*5 
J:tfg?§0 1 3 8. 0 1 3 9<A8&ffiM£<£tfiSi&£jSE) 

T. Se##g#UT^*B*ttiWjFT £f§*fc«& 

(CS R a ft t 4 (MBStof nf £ * . 
[0 16 7] Sfc, *^ISfi«|tc«fcn«. iSlMUjUte, 

^mfiW.-two^j^y^y 1 4*5J;ocmg 1 %ipt>$L%> 20 

IS^Hld^tffe-SCDT. ^-tlSrWlfiE-r-Sii^ilS© 1 -ox- 
*SI>y>l 4 7J*^©^©iS<^«Tfet&;*1£eft 

[0 16 8] St. *H*g«sj{C«fctl«. S2HiiS(l 

0. 8 2£ffiKrr-5t>©T&£>0)T. MliIWii4 

[0 16 9] St. *^JS«ajOT4^B(i*©3PjffliSS 30 
te, fl8««ia«)Bft*iB»K:»i6:-raJilffl«*l»EJtK 

fctAtf. BHIKIfr^TT #Bt£«F2 £TSfc£.t:# 

IfcKcreep £-?"©l£$i#EJt Ktro 3RJW £ d £ <£ 

0 flti. fc©T*<fc£©T. K»#at/j\3 ^«-&{c«nj 
RWICRMG7 0©fls®Mtffli|iiJ;£ft. ^K>iaa±#^lHl 
jg $ ft -5 <fc -5 ( Z t£ -o T 1 >3 . 
[0 17 0] Sit. *3|SS0ij-e«. #W©58ift«jBTf* 
at#(-*^TI»«lftlW©B»*E»*«BSBi6*TT 40 
(C*CftiT^M$nS©T. 4$ft^ilj*©5BiiBt(C*3lt 

[0 17 1] *»IT(J. *Pf©S5JittflBT» 

&il#EitKtn, A*. B Tt *«J?rJ£ttF2 JJ(± 

T<&£<fci*«fcDtK RffJfeffiFa *^©i:£tefgl|j!Cf&« 

* 2 jgcM«ia) o *> <»mtti\z*mts.-j3<r>m.mm\z£. 
omm^n^m^B te$mm-a*RMG 7 ofc«tosgss 

Sn5«8 0, 8 2) ©»EJt&/jNa<-r*«k5fcSE so 
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[0 17 2] St. *W«)KJtttJ8-C* 

Bf£lF2 £U:T**£#«fc9*>, BffcffiFz 

2 ECfMKCJ: 0WKjans*^ffl«T*-5«^E 
JtKtr <&/jN$<-T-5J;5('^M3n-5C£^e.. RMG 

7 0 7i^ai^an^)Sgffij^^vha< ^nsot, rmg 

[0 17 3] Sfc. #*J60iJ-ete, «Sd;*jE#ifcfc*tJE: 
<^ft*ffiS&:^£&^£ftfcfc©T&se:<b;^<b. ggffii 

i«5XU -^(cM^ft^dfotfilFz £tT©B«B»*« 
Hrttc*«r»TK»*E»Jt»c»rtS-r*l««tt4i-EH:K 
tro *«^SSnTl2SI!iI(:Mt5RMG7 0©tB 
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